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To the READER, 
Courteous RE A D E R, 


HEN firſt entered upon theſe my Labours, 
and after I had begun the Calculations, I found, 
that tho" the Book wonld be ſmall, yet my Labour 
was ſo great, that I almoſt fainted. Yet at length, 
when I conſidered the ordinary, neceſſary, and fre- 
mow Uſe that might be made of theſe my Labours, 
was thereby encouraged to go on and proſecute my 
Work ; and how ready and eaſy I have made it far 
actual Performance, will plainly appear, by imme- 
diate Inſpection to the meaneſt Capacity. | 
Here follows à brief Explanation of the Method 
and Order of the Book. Firſt, you will find Tables 
of the Sun's Declination, newly calculated from the 
beſt Hypotheſis yet diſcovered, and applied to the 
Meridian of London, whoſe Latitude 7s 51d. 32m. 
North, and Longitude according to my Table ood. 
oom. Next you will find Tables ſhewing the true 
Hour and Minute of the Day, the Sun being upon am 
"oint of the Compaſs, which Tables are as Diali, fit- 
ing all Places in the World, whoſe Pole is elevated, 
ot above 60d. either North or South. Likewiſe by theſe 
Tables you may know the true Hour and Minute of 
be Night, by the Bearing of any of the known Fixed 
Stars between the Tropics, Then you will find Ta- 
bles ſhewing the true Time of the Sun's Riſing and 
Setting, with the Length of the Day and Night. Alſo 
by theſe Tables you may find the true Time of Riſing 
nd Setting of all the eminent Fixed Stars between the 
A 3 Tropics 
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Tropics, Next you will find Tables ſhewing the 
Points of the Compals that ih+# Sun, and all the a- 


boveſaid Stars Riſe and Set with, which Tables are 


of excellent Uſe for the ready finding of the Varia- 


tion ef the Compaſs, and my be performed by the © 
Meridian Compals -that is about ten Inches in Dia- 


meter, thoſe Points being divided into Halves and 


Far a Mariner Uſe, where be bath not an Azimuth 
Compaſs. Next you will find Tables of Amplitudes 
to every Degree of the Sun's Declination : All theſe 
Tables are calculated from the Equinoctial to Sixty 
Degrees of Latitude, either North or South ; and 
they will lat with Exattneſs as long as God uphold- 
eib the Order and Courſe of Nature. 

In the Appendix n will find the Uſe of all thoſe 
Inſtruments that are moſt in Uſe in the Art of Navi- 
gation, ether for Operation, or Obſervation, Lite- 


wiſe a Table containing the moſt and chiefeft Har- 
ours, Headlands, and Iſlands in the World: fhew- | 
ing the Latitude and Longitude of each of them ; | 


beginning the Longitude at the Meridian of London, 
newly compoſed in a new ſucceſſive Ordor. 

This Method I own, but how I bave acquitted my 
felf therein, I Hall leave to the Judgment and Expe- 
riments of the ſtilſullet Mariners that the World af- 
Ferdi, which are my native Countrymen of England. 


Fare ever well, ſo wiſhes he, 
Who is more yours, than he can ſeem to be, 


Andrew Wakety. 
The 


ters ; fuch a Compais I ſuppoſe to be convenient 
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The Corrector to the Reader. 


Candid Reader, 


7 EING defired by the Bookſcller concerned 
; B herein. I willingly undertook the Viewing and 
DPF Correcting of this Treatiſe, (and the rather 
for that Reſpect I bear to the Memory of my Ma- 
ſter the deceaſed Author; which for its Uſ tulneſs 
hath obtained good Eſteem with our Navgaters : 
I therefore have took the greater Pains, 22 
much Time in examining each Table, correcting 
mending, altering, explaining, and enlarging where 
| ſaw Cauſe: Having <nd-avoured to render the 
whole of the Mariner's Compaſs Re#ified molt fami- 
lar, and eaſy to an ordinary Capacity. | 
In this Edition I have contracted the Tables of 
Amplitudes in Points of the Compaſs, and yet as 
intelligible as betore ; by which having made more 
Room, I have made the Reader amends with large 
Additions in the U/e of each Table, and methodi- 
zing the Diſcourſe thro* out; But more eſpecially 
in the Uſe of Inſtruments, I have taken Liberty to 
Repair, Alter, and Enlarge, that it will appear as 
good as new ; but chiefly in the Deſcription and 
Uſe of ib: Gunter, Sliding-Gunter, and Sector; 
principally the two former ; whoſe Uſes I have 
ſhew'd in Arithmetic, to Multiply, Divide, and 
work the Rule of Three; in Geometry, to work 


Proportions, Continual, Duplicate, and Triplicate ; 
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Menſuratton of Super ficies and Solide; as to mea. 
ſure Board, Timber, Stone, Gauging of Veſſels, Tun. 
raging of Ships, Bales, or Boxes; Alſo in Gunnery; 
in Navigation, both in Plain and Mercater's Sail- 
ing: In Aſtronomy, the moſt uſeful Problems, As 
to find the Sun's Place, Declination, Riſing, Set- 
ting, Amplitude, Azimuth, Hour, and Altitude 
at all times. And in all, you are directed plainly 
to perform them, both by Sliding Gunter, and with 
Compaſſes. 

In the Table of Latitude and Longitude, 1 have 
added many Places of Note, and omitted ſomc# 
few that were of little Moment, and have correctec} 
both the Latitudes and Longitudes of the moſt Emi 
nent, according to the lateſt Obſervations: So thatſ 
I am bold to ſay, it's the moſt exact Table ot iti 
Kind extant. 3 

Theſe, with many more Additions, thro* the. 
Whole, I hope will find Acceptance with Young 
Students in the Mathematics, and prove ſervice 
able to them, both in their Studies and Pratticff 
of Navigation, and other Parts of the Mathema 
tics : For whoſe Sakes I took the greater Pain 
herein, who am an obliged Servant to teach then 
what may here be wanting. 


James Altkinfon | 
E X A C 1 
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Of the S U N's 


DECLINAT ION: 


READER, 
YT Obſervations made at diſtant Times, 
Aſtronomers have diſcovered that there ts 
a Receſſion of the E guinectial Points, which as 
it makes an Alteration in the Sun's Longitude, 
in Reſpect to the ſame Point of Time from Year 
to Year, ſo it conſequently makes an annual (tho 


mall) Variation in the Declination ; And as 


the Latitude at Sea depends ſo much on the 
Accuracy of thoſe Tables, I have with great 
Exatineſs new Calculated the ſame ; The Table 
alſo of Lat. and Long. at the End of this 
Book, I have compar'd with all the various 


Cbſervations I could meet with, and have | 


Refiified (with the greateſt Care) whatever I 
found repugnant to Superior Authority. 


WILLIAM MounTAirNE, 


Teacher of the Mathematics, in Shad. Thames, 
Southwark, Young Gentlemen Boarded. 


_—_— 


The Mariner's Cempa [s Rettified, 


— 


— 


* 
F 
: 


00 . A 9 * » | $8 
— ow 
— 


112 


Firſt after Leap- Near. 


South 
13 34 
13 14 
12 $3 


12 33 
12 


51] 


Februa | March 


101 


South 
03 10 
O2 47 
O2 23 
ol 59 
1 35 
01 12 
oo 48 
o 24 
00 OI 
Nor. 23 
00 47 
01 10 
ar 34 
$7 
02 21 
02 44 
OF o8 
OZ 31 
03 $5. 
O4 1B 


o8 49 

og 10| 
99 32 
929 54 
10 15 
10 36 
1 87 
1 
11 38 
11 50 
12 19 
12 39 
14 52 
13 18 
13 38 
13 32 
14 16 
14 34 
14 $3 
IN 


15 29 


— 


16 041+ 
16 21 

16 38 

16 55 
17 11 
17 BY 
17 43 
17 59 


North | North 


18 
18 
18 
18 
I 


—ſ—.ôd — 


19 
9 
19 
20 
20 


— — —_ 


20 
20 
20 
21 


21 


21 


4 
29 
43 


57 
11 


25 
38 
51 


I 
28 
40 | 
51 

o 2 

12 
231 


15 477 


22 59 
23 04 


8 

21 41 
21 50 

22. 
22 O 

2 

22 23 
22 30 

4 
22 45 
23 49 

22 


2 08 


— 


1 


Sun's Declination, 1749, 1753, 1757, 1761, 1765. 
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12 The Mariner 3 Compaſs Recti ted. 
Second after Leap-Trar. | 
Sun's Declination, 1750, 1754, 1758, 1762, 1766. 
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14 The Mariner's Compaſs Rettified. 
| Third after Leap-Year. 
| Sun's Declination 1751, 1755, 1759, 1763, 1767. 
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Leap- Near. 
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Leap - Year. | 
Sun's Declination, 1752, 1756, 1760, 1764, 1768. 
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A Deſcription of the TABLES of the 
Sun's Declination, 


T HESE Tables are in General for four Years; 
Leap-Year, Firſt, Second, and Third Year after 
Leap-Year ; and conſequently for any Year. 

Each Year (taking up two Pages) hath the firſt fix 
Months of the Year on the Left-hand Page, and the 
laſt fix Months are on the Right-hand Page; the Names 
of the Months are at the Head of each Column, and the 
DO of each Month in the Left-hand Column of each 

age. 

The firſt Table ſheweth the Sun's Declination every 
Day for the firſt Years after Leap» Year, being 1749, 1753, 
1757, 1761, 1765, Cc. and takes up Pages (10) and (11 :) 
The ſecond Table is for 1750, 1754, 1758, 1762, 1766, 
Sc. being Second Years after Leap-Year, in Pages (12) 
and (13): The next Table in Pages (14) and (15) is for 
the Third Ycars after Leap-Year: The fourth Table 
in Pages (16) and (17) ſheweth the Sun's Declinatien 


for Leap-Years, being 1752, 1756, 1760, 1764, 1768, 


&c. | 

Under the Name of the Month, is the Name of the 
Declination either North or South : only the Column 
for March and September, hath two Names; that is, 
under March is South, and againſt the 10th Day is Nor. 
for North; and under September is North, and againſt 
the 12th or 13th Day is Seu, for South; intimating the 
Declination is South in March, till the roth Day, and 
all the remaining Part of the Month it's Nor. or North: 
in like manner in September, it's North till the 12th ci 
13th Day, from thence to the Months end it's Sou. 
or South, 
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The Uſe of the TABLES of Declination. 


O find the Sun's Declination for any Day in any Year, 
is after this manner. | 
1. Seek the Year and Month, at the Head of the Ta- 
— ; and the Day of the Month in the Left-hand Co- 
umn. 
2. Then right under the Month, at the Head of the 
Table, and againſt the Day of the Month in the Left- hand 


Cclum, is the Sun's Declination required, 


Example 1. I deſire to know the Sun's Declination 
for the 24th Day of April, 1750. 


The Year 1750, is the Second Year aſter Leap-Year 
which is in Page (12); then under April, and again! 
24 (under Days) is 16.17, with North at the Head of 
the Table under April; which ſheweth the Sun's Declina» 
tion on the 24th of April, 1750, is 16d. 17m. North. 


Example 2. What is the Sun's Declination for the 
| 10th of March, 1752. 


The Year 1752 being Leap-Year, is found in Page 
16; then sgainſt the 10th Day and under March, is 
Vor. o. 29; ſignifying the Sun's Dec.ination at that 
1 is ood, 29m. North ; the like do fer apy other 

ne, . 
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Table to Proportion the Sun's Declination to any 
ws other Meridian. 
[== K 
8 

We | . . | . "I . 

5 SI The Daily Difference in Declination 

- 28 

F = 3 — 6 
„cam mm m mm mimjim mim im 
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2 2146 80 a bo ig 7 20122 [24 
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a | 15 ſofſodeoſojoſo nn i | x 
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| F | 105 | I| 112 23 3] 4 5! 5| 61 6|7 
1.120 | 11 21 3þ3 al 51 51 61 7] 71.8 
5 235 | 721213 4[45® 71 71 81.2 
” * | -150 [SES BL $6 71 8| 86.912 
% [265 | 31, 2]31.4 5], 7 BÞ gfeſtt 
{= . nE No 


The Uſe of this Table of Proportion, 


s Tables of the Sun's Declination are calculated for the T 
Meridian of Londen, and will ſerve any Place under that J. 
Meridiin; but for thoſe Places fituate Eaſterly or Weſterly Ti 
ſrom it, the Declination muſt be proportioned according to its I. 
daily difference in the Table, and Longitude of thoſe Places 
from the Meridian of Lenden; for which Purpoſe this Table 
is uleſal, and it's evident by theſe Examples following. 

Examp. 


— — 
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Example 1. 


Admit the roth Day of April, Anno 1752, I am in 
Longitude 105d. Eaſt : I demand what Declination the 
Sun. will bave that Day in the Meridian of that Place ? 

The Declination for April the roth, in the Meridian of 
London is 12d. 04m. increaſing, and the daily Difference 
at that time, is 21m. therefore in this Table look in the 
3 Head thereof for the neireſt Number to 21m. which is 
zom. then look on the Left-hand of the "Table for 105 
deg. the Longitude J am in, and in the common Angle of 
meeting is 6 min. which is to be deducted from the Decti. 
nation in the Meridian of London aforeſaid, 12 deg. 04 min, 
and the Remainder will be the Declination for that Meri- 
dian, or the Longitude I am in, which is 11d. 58m, North, 
But if the Declination had decreaſed, as it doth here in- 
creaſe, then you muſt have added, as here under you may 
ſee. d. m. 
The Declination in the Meridian of Lenden is — 12 O4 N 
The proportional minntes ſubtract -—— 00 06 


The Decl. for the Longitude of 105d. Eaſt is 11 $58 N 
The Declin. for the Longitude of 105d. Weſt 12 10 N 


Example 2. 

Admit the 1oth Day of Ofoter, Anno 1750. I am in 
Longitude 87 deg. Weſt, I demand what Declination the 
Sun will have that Day in that Meridian? 

The daily Difference in the Table of Declination, at 
this Time is 21m. and the proportional Part thereof by the 
the laſt Table is 5m. increaſing. 


d, m. 
The Declination in the Meridian of London — 10 45 8 
The proportional minutes add . 00 05 


The Declination in the Long. of 87d, Weſt is 180 50 S 
The Declin. for the Longitude of 87d, Eaft is 10 40 8 
B 3 A 
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A Table of Refrattion deduced from Mr. Flamſteed's O5 


ſervatious, made at the Royal Obſervatory at Green- 
wich. 5 


JUR 
III 
E. M. S. PD. M. FIN D. NI. S. 6 
oo | 33-00| 10 | 4.33 25 1.45 | 41 | 0.58 4 
oo f | 26.38] 11 4.5 | 26 | 1-40 | 42 | 0.56 | 
101 | 23-22] 12 | 3.45 | 2 1.30 | 43 | 0-54 | 3 
014 | 20.17] 13 | 3.29 2 1.31 44 | 0-52 x 
02 | 17.26] 14 | 3.13 | 29 | 1-27 | 45 | 0.50 


| 043 | 9.3 I9 | 2.21 | 34 | 1.11 50 | 0.42 

| O5 8.48] 20 | 2.14 | 35 | 1.09 | 51 | 0.40 

06 7-26] 212.07 | 26 1.0755 0.34 | | 

o | 6:25] 22 | 2.01 37 | 1.05 | 60 | 6:29 | | 

108 5.37 23 | 1-55 | 381.02] 70 [o. 19 
o 5-02} 24 | 1.50 | 39 | 1.00 | Zo | o.02 

10 4.33 4 0.58 | 90 | 0.00 


The RefraCtion of the Sun, Moon, and Stars, cauſeth Þ 
them to appear higher above the Horizon than they are; 
therefore the Refraction is always to be ſubtracted from 
the Altitude obſerved, that the true Altitude may be had. 
As, admit the Sun's Meridian Altitude, by Obſervation, 
to be 5 degrees, I demand the true Altitude? 

; d, m. 
Altitude by Obſervation being 05 00 
Sun's Refraction, ſubtract 


Phe Sun's true Meridian Altitude is. 4 51 
2 Primum 


( 23 ) 


K MOBILE. 


O R 


Aſtronomical Tables; 


Each TABLE being 


I SUN-DIAL: 


SHEWING 


I The exact Hour of the Day, the Sun 
being upon any Point of the Compaſs, 
fitting all Places upon the Earth and 
Sea, that lie between the Equinoctial 


E 
* f 5 8 


and go Degrees of Latitude, either 
North or South: And to laſt with 
n Enadtneſs as long as the Great and 


Everlaſting Creator ſhall be pleaſed 
to hold together the Great and Won- 
derful Fabric of Nature, 


B I 
4 4 
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"ey Sun-Dial for the Latitude of © Degrees. 


North Declination. 
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A Fun- Dial for the Latitude 0% 1 Degrees. 


North Declination. 
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South Declination. 


1 


d aß d 
zom 


h mh m 


7 d 
zom 


h m m 


9 


11 
3.03 
0.00 


o. o 
0.14 
0 21 


IT 


15.1 


The Mariner“ Compaſe Reftified, 


— —„V- 


4 Sun-Dial for the Latitude of 2 Degrees. 
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A Sun=Dial for the Latitude of 3 Deg rees. = 


North Declination. 
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North Dectination. 
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South Declination. 
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Sun-Dial for the Latitude of 5 Degrees. 


North Declination. 3 
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A Sun-Dial for the Latitude of 6 Degrees. 
is North Declination. 
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A Sun-Dial for the Latitude of Degrees. | 


North Declination, 3 
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Jun Dial for the Latitude of 8 Degrees. 
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South Declination. 
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— e Mariner's Compaſs Re#ified. 3 
A Sun-Dial for the Latitude of 9 Degrees. 


North Declination. sf 
Deg. 2 454 dg 6| Deg. |10 dd dt d) djzo d d 230 
Min, zom in, | 


— 


30m M 20m 
h mh mjh m Point |h mu mjh mjh mſh m h mb m 


— —— 1 — — 41 — 


— —— — — | awe} rr — 
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South | 1212112 [North 1212 1212 [12 12112 
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88 91 
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South Declination 
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34 The Mariner's Compaſs Renified. 
BY Fun- Dial for the Latitude of 10 Degrees. 

3 | North Declination. 

Deg. 12 dis d7 dio d rn 20 di22 d. 23 d 
Min, zom zom in. zom 30m 29m 
Point h m mh m m h n mh m Point h mh mh mth m 1 m h m 
South 72 12 12 1212 12. North 12 121212 |12 | 12 
by wo. obo 0410.02 n by w o. oꝛſo. o lo. obo os ſo 1010.12 
88 W O. 1 210.08 3.04 N n n W- [0.0415.09 O.1310,18 0.2L10.24 
by sſo. 200. 1 30. o w b np. p.140. 2 100. 29.35 fo. 40 

S W 2.3000 ZO p. 10 . n w Jo. 10 9.21 0.32 0.431225 1.CO 
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Welt 15-0314 21[*:47]__| 3 
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sw by so 2610.33 0.40'0.461o. 53/1 oc. 07114 
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Swbyw;0.5*[1.13 1 27/1.42[1.57/2.122.28[2.45 

ws w [1.3i]1.53[2.15'2.38[3.0213.27];.55/4.26 
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The Mariner's Compaſs Neid fed. 35 
| A Sun-Dial for the Latitude of 11 Degrees. 
8 North Declination. 


; Deg. 2 dj; dy dio «| Deg. 12 dy diy do d 22 d 2: d 
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IV by $2.19 1.43/1.03[o,20|w by n'o.33}1.55 
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36 De Mariners Compaſs Reftified, 
_— Sun-Dial for the Latitude of 1 2 | Degrees. 


= North Declination. 
Deg. 2 djs dy dito Deg. 12 dſi d i d{zo diaz d 23d 
Min Min q 2 
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The Mariners Compaſs Rectißed. 2 7 
—— Ro 
A Sun-Dial for the Latitude of 13 Degrees, 
* North Declination. ney 
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a mſh mſh mh mjh m Point h m[h mhm H m 
121212 {North} z [12 [2 12 2 
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0. 47 [o. 54 . 0 1.01 · 1401.21 
1.10119 [1.29 1 3901.50.01 


1.421.552. 11 . 20 NA. | 
2.36.57 [3-20 [3-43]4.084.37]5. 
; 


4 


28 


The Mariners Compaſs Nesse. 


A Sun. Dial for the Latitude of 14 Degrees. 
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The Mariner”s Compaſs Reftified, 


39. 


A Sun-Dial for the Latitude of 15 Degrees. 
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42 The Mariner's Compaſs Roctiſied. 
Sun. Dial for the Latitude of 16 Degrees, _ 


- rs North Dec Declination. 
Deg. z dz dy dſio diz dig A Deg. 
1Min. zom lzom| | 
h m|b mh h mjh mh mjh m Point h mh mb mjh m h m 


— — — — 


12 12 12 12 12 
o. i 1ſo. og o. o/ o. o ſo. 
22 180. 14.10 . 
0.3500. 290. 427 
0 830.43 040.24 a 
1.161. 63 O. 72.35 ; 
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8 'T be Mariners Compaſs R Reflified. TH 
Eu Sun-Dial for the Latitude of 17 Degrees. 


— * 


North Declination. © 


Z do dy dſio dſi z dj15 dj Deg. 77 dſzo dſ⁊ dſ 
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42 The "Mariners C ompaſ Reftified.. 


A A Sun-Dial for the Latitude of 18 Degrees, 


N orth Declination. 
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12121212 E i 
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3 1ſo. 3 50.3 800.42 o. 40 [o. o o. 540. 591.03 
0. 4900.5 5.011.081.1421 1.270 1.34]1-41 
1120121 1.391.391.4801. 8802.7 2.1802.29 
1.44.5 7% 092.23 02.362. 493.04 3.19 3-34 
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The Mariners Compaſs Reftified. 
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A Sun - Dial for the Latitude of 20 Degrees. | 


North Declination, 


a 


io diz d TE) 17 


6. 0316. 0710.1116.15 6.18 6.9998 8 © fer[6.30 6.30[6.33 6:33 | 
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The Mariners Compaſs Retiified. ö 1 
A Sun=Dial for the Latitude of 21. Degrees. © 
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A Sun-Dial for the Latitude of 28 Degrees. 
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A Sun-Dial for the Latitude of 40 Degrees, 
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"The Mariner's Compaſs Redtified. 
| A Sun-Dial for the Latitude of 47 Degrees. 
| North Decſination. 


1.05 1. 02,0. 590. 50 0.54 {2.5 
1.40[1.36j1.32j1.28[1.23ſ1.10 
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k wy 4.02[4.1014.18]4.20 [4.55 [4.43 
| |» by 44.59]5.08[5.1 

Weſt [6.0 | 
| | © ſeri6.00!5 4915. 3815-27 l5.1715-0514.53/4-4014.2 


* 


The Mariner's Compaſs Rettified. © 
A Sun-Dial for the Latitude of 4.8 Degrees. 
No orth Declination. 
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4A Sun-Dial for th the Latituge of 49 Degrees, 
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1 North Declination. 
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2 Type Mariners C ompaſs ReSified. 
A Sun-Dial for the Latitude of 50 Degrees. 
| North Declination. 3 
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1.48]1.52 [1.56|2.00[2.04|2.08|z.12[2.16[2.20[2.24 [2.27 . 
2.302. 35 2. 402.452. 502. 5603. 0103. 0703. 13 ;. 17 24 
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Th be Mariners _ Compaſs Refli ied. 75 
A Sun-Dial for the xe Latitude of 51 Degrees. 


N orth Dcclination. 
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The Mariner: Compaſs ReFified. 
A Sun-Dial for the Latitude of 52 Degrees 
5 North Declination. 
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The Mariners Gompaſs 7 7 1 
. Sun-Dial for the Latitude of $3 Degrees. 
North Declination. 8 
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3 Sun-Dial for ihe Latitude of 54 Degrees. LM 
1 North Declination. 
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The Mariners Gompaſs Remtified. 


A Sun- Dial for the Latitude of 5 5 Degrees. = 


North Declination. 
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o The Mariner's Compaſs Refified. 
7" Sun-Dial for the Latitude of 56 Degrees. 
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9 be Marmer”s Compaſs Rettified. 81 
Y A Sun-Dial for the Latitude of 57 Degrees. 
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82 . The Mariner's Compaſs Read. | 
232... Fan- ig for the Latitude of 58 Degrees. | 

13 North Declination. | 
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The Mariner s Compaſs Refified. 82 
A Sun-Dial for the Latitude »f 59 Degrees. 
| North Declination. 
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184 The Mariners Compaſs Rectiſed. 
__4 Sun-[1ial for the Latitude of 60 Degrees. | 
, FEOD North Declination. Fo 
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The Deſcription and Uſe of the foregoing Sun-Dial 
TABLE 


HESE Tables are intitled at the head of each 
Page thus: A Sun - Dial for the Latitude of o De- 
re; the next is, A Sun-Didl for the Latitude of 1 De- 
rree ; and ſoon orderly unto Go degrees, making in all 
61 Dials; from Page 24 to Page 84. 
Each Dial hath two Tables (the uppermoſt for North 
Declination, the lowermoſt for South Declination) and 
12 Columns in each Table: At the Head of each Column, 
and right againſt Deg. Min. are the degrees of Declina- 
tion; thus | od | 2d 30m sd 7d 3om tod | 12d 
zom | 152] 17d. 3om] 200 |22d | 23d 2gm. |; d. ſtand- 
ing for degree and m. for minute. . 
Under thoſe degrees and minutes of Declination in 
ach Column is Tet | h. m. |; h ſtands for Hour, and m. 
for Minute of an Hour. | 
In the Left hand Column of each Table, under Points, = 
(at the head) are the Points of the Compaſs, thus, South; 
by W; SSW; SW by S; SW; Oc. 8 by W. ſtand- | 
ing for South and by Weſt; 88 W. for South South | 
21d "bps : SW by S. for South Weſt by South, and ſo for * 
20 che reſt. a 
* At the Foot of each Table, is the Sun's ſetting and 
Sun's Amplitude, agreeable to thoſe ſeveral Declinationg 
at the head of each Column ; and are diſtinguiſhed from 
be reſt by the Words in the Left-hand Column, thus, © 
2.4 ſets, Sun's Amplitude, or ſo much of them as the Column 
can contain, Note, The Sun's ſetting is annexed to 
each Table, but the Sun's Amplitude only to that for 
North Declination, -becauſe it's the ſame (for quantity) 
for South Declination. 
The Sun's ſetting is Hours and Minutes, but the 
Amplitude is degrees and minutes, having (d) over the 
Degrees and (m) over the Minutes, 
4+ Wy By 
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By theſe Tables (being Sun-Dials for all Latitudes) may 
be known the Time of the Day, the Sun being viſible in 
any pert of the Hemiſphere, as true and exact as though 
he were upon the Meridian ; alfo his Rifing, Setting and 
Amplitude. The like may be known by any Star, whoſe 
Declination doth not excced 23d. 29m. as will be evident 
by the following Propoſitions, 


Propoſition 1. T H E Latitude of a Place, the Sun 

Declination, and his Bearing given; 
to find the Hour of the Day. 

Note, By Bearing, is me-nt the Azimuth, or Point of 
the Compaſs he is upon; and that is found by Setting the 
Sun with an Azimuth Compaſs, which is the trueſt way, 
and is to be preferred before ſetting the Sun with a com- 
mon Compals. 

The Reſolution of this Propoſition is thus. 

1. Seek in the Sun- Dial Table for the given Latitude. 

2. At the Head of the Table ſeek the given Declination 
oi the neareſt to it. | 
3. Find the given Bearing, among the Points of the 
Compaſs in the Left- hand Column. 

4. Then look ſtraight to the Right-hand of the Bearing, 
till you come right under the Declination, (before found) 
in the Head of the Table, and what Number you find 
there, is the Hour required. 

Example 1. In the Latitude of 30 degrees, the Sun ha- 
ving 15 degrees North Declination, I deſire to know 
at what a Clock the Sun cometh upon the S. W. Point of 
the Compaſs ? X 
Look for the Table that belongeth to the Latitude of 
zo degrees, in the Head of the Table, which is in Page 
54, and look for 15d, in the Column under North Decl. 
pation, and for S. W. on the Left-hand of the Table, and 
then in the common Angle of meeting you'll find the 
Hour of the Day io be oh. 58m. that is 58m. paſt 12 7 
Clock, the Time required. 4 

F* 
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Example 2. I defire to know at what a Clock the Sun 
cometh to the SW. in the-Latitude of 3o degrees, the 
Sun having 15 degrees South Declination ? Anſwer, 34 
minutes paſt 2 a Clock. 

For if you turn to the Dia! for Latitude 30 degrecs, 
in Page 54, and in the Table for South Declination, ſeek 
15d. at the Head of it, under which, and right againſt 
SW. (on the Left-hand) you'll find zh. 34m. the time 
of the Day required, 

If the Declination be not the ſame with the Declina- 
tion in the Head of the Table; then look under that 
Declination neareſt to the Declination propoſed. 

But more exactly thus, Find the Hour for the next De- 
clination both leſs and greater than the Declination 
propoſed, and take the Difference of theſe Hours, as al- 
ſo of the Declinations belonging to them: then ſay. 

As the laſt difference, is to the firſt difference ; ſo is 
the difference between the Declination propoſed ard the. 
next leſs in the Table, to a fourth Proportional, which 
add to (when the Hour in the Table mireaſeth) or (when 
it decreaſeth ) ſubtract from the Hour belonging to the 
leſs Declination aforeſaid : So you'll have the Hour 
required exact to the Declination propoſed. 

Example 3. Admit the Declination to be 18 deg. 20 min, 
North, I deſire to know at what a Clock the Sun :ometh - 
upon the WSW. Point of the Compaſs, in the Latitude of 
30 degrees? 

In the Table, the neareſt Number to 18 deg. 20 min, 
b 17d. 3om. Then under 17d. 3om and againſt WSW. 
s th. 42m. which ſheweth that the Sun cometh upon 
8 . Point of the Compaſs, at 42 min. paſt one a 

- 

Now becauſe the Declination propoſed, and the De- 
clination in the Head of the Table, are ſomewhat difter- 
ing; therefore you may make a Proportion, very ecaſily 
thus, under 17d. zom. and againſt WSW. you'll find 


F + 1h. 
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1h. 42m. and under 20d. oom. you'll find 1h. 25m, 
the difference between theſe two Numbers is 19m. And 


. the difference between the Declination 17d. zom. And 
20d. is 2d. 30m. or 150m. Allo the ai 


erence be- 
tween the Declination 18d. 20m. and 17d. 3om. is 


Som. Then ſay, As 150m. is to 17m, ſo is 50m. to 6m. 
almoſt : But becauſe 50 is 4 of 150, tFerefore the third 
part of 17m. is near 6m, which ſubtracted from 1h. 
42m. (becauſe the Hour decreaſeth) and the Remainder 
1h. 36m. is the true Hour of the Day, the Sun being 
upon tte WSW. point of the Compaſs, having 18 degrees, 
20 min. North Declination. 

Do the like with any other Degrees and Minutes of 


Declina ion. But if the Declination be not much differ- 


ing from that in the Head of the Table, you need not 


make any Proportion: Likewiſe when the Sun is near 


the Meridian, you need not make any Proportion, be- 
cauſe there the difference is but ſmall, 

Note, There is none but the Afternoon Points in the 
Tables of theſe Dials, yet you may caſily find the Time 
of the Day for the Fo ensen Points by what follows. 

For Points egually diſtant from the Meridian, are e- 
qual Time from Noon, ſo that at what ſpace of Time 
from Noon the Sun is SE. in the Forenoon, the like ſpace 
of Time from Noon he is SW. Afternoon. 

As in the Tab. following, the Pomts that ſtand right 
zgainſt one another, are equally diſtant from the Meri- 
dian; therefore to find the Hour of the Day, the Sun 
being upon ary of the Forenoon Points, ſee what Time 
of the Day it is wten the Sun is upon the Afternoon 
Points tbat ſtand right againſt the Forenoon Points de- 
fired, and ſubtr:& thoſe Hours and Minutes from 12 
Hours, the Reniainder is the Hour and Minute of the 


Day required, 


as 1 G SY 
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e  Forenoon Points. 


N, South, 

'd i South by Eaſt 

. South South Eaſt 
South Eaſt by South 


TABLE the Points of the Compaſs, equally| 
diſtant from the Meridian. | 


Afternoon Points. 


South 
South by Weſt 
South South Weſt 
South Weſt by South 


2 WH South Eaſt South Weſt 
„ WH South Eaſt by Eaſt South Weſt by Weſt 

Faſt South Eaſt. Weſt South Weſt 
ft Wl Eaſt by South Weſt by South | 
- Eaſt Weſt. © & 
1 Eaſt by North Weſt by North | 


Weſt North Weſt 
North Weſt by Weſt 


BY Eat North Eaſt 
North Eaſt by Eaſt 


North Eaſt North Weſt 
© WI North Eaſt by North North Weſt by North 
K North North Eaſt North North Weſt ö 
North by Faſt North by Weſt 
f North North 
' Forenoon Points. Afternoon Points. | 


nnn ä — 


Example 4. In the Latitude of 60 degrees, the Sun 
being North Eaſt; I demand the Hour of the Day, the 
dun having 22 degrees Nor:h Declination. 

In the Swn-Dial for Latitude 60 degrees, (in Page 84) 
look againſt NW. (which is the 4fternoon Point, corre- 
ſponding to NE. the Fermoon' Point,) and finding the De- 
clination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 41 Minutes, which 
ſubtract from 12 Hours, the Remainder 3 Hours 19 

| T4 Minutes 
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Minutes is the Hour of the Day deſired, in the Morning, 

Example 5. The Sun being ENE. in the fame Latitude, 
1 ſame Declination; I demand the Hour of the 

* | 

In Latitude 60 degrees and North Declination 22 de- 
grees, the Sun being WNW, it is 54 minutes paſt 6 : 
Clock in the Afternoon; which ſubtract from 12 Hour, 
the Remainder is 6 minutes paſt 5 in the Morning ; the 
Time defired. - 

Example 6. In the Latitude of 35 degrees North, the 
Sun having 15 degrees North Declination, and being 
South Eaſt by Eaſt; I demand the Hour and Minute of 
the Day ? | 

In the Table for Latitude 35 degrees (in Page 59) 
look againſt SW. by W. (the Afternoon Point) corre{- 
pondent to S.E. by E. (the Forenoon Point.) -And the 
Declination 15d, in the Head of the Table, and in the 
common Angle of meeting is 1h. 45m, which deduCte 
from 12 Hours, the Remainder is 15 minutes paſt 10 a 
Clock, the true Time of the Day defired, 

Example 7. In the Latitude of 35 degrees North, the 
Sun having 15 degrees South Declination, and being SE, 
by E. I demand the Hour of the Day ? 

Anſw. 20 Minutes paſt 8 a Clock; for the Hour in 
the Table is 3 Huurs, 4o Minutes, which ſubtracted 
from 12 Hours, leaveth 8 Hours 20 Minutes, the Hour 
| required. | 
0 The like is to be underſtood of any other Latitude, 
| with any other Declination, and with any other Point ci 
| the Compals. 

f Note; Theſe Tables ſerve as well in South Latitude, 3 
in North Latitude, only the difference will be this: 

If the Latitude be contrary, then the Declination muſt 
be contrary, and the Points of the Compaſs. contrary ; that 
is to ſay, North Declination muſt be counted South ; and 
South Declination muſt be counted North; and the South 


point 


»01, 
and 
k 
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int muſt be North; and 8. by W. muſt be N- by W. 
nd $.S.W. muſt be N.N.W. and S. W. by S. muſt be 
W. by N. and fo for any other Point, as in the follow- 


ing Table. 


Xx TABLE of Points equally diſtant from Noon 
both in North Latitude, and in South Latitude ; 


either before Noon or Afternoon. 


North Latitude. South Latitude. 
"Forenoon. | Afternoon |  Forenoon. | Afternoon. | 
S by E S by W N byE Ny W 
88 8 S W NNE NNW. 


SE by 8 S W by S NE by N NW N 
South Eaſt South Weſt North Eaſt North Weſt 


SEby E (SW hy W N E by E Li A. Ag 


ESE W S E N WN 

by 8 W by 8 E by N W by N 
EFiy N [WHEN E by S MATT. 
ENE WNW ES E WS u 

N E by EN W by WIS E by E S8 W by w 
North Faſt North Weſt | South Eaſt South Weſt 


by E S by W 
North | ” South Louth | 


Propoſition 2. To find the Hour of the Night by the Stars, 
and the Tables of the Sun-Dial. 


Y OU may find the Hour of the Night, by the Bearing 

of any known Star, whoſe Declination doth not ex- 
ceed the Sun's greateſt Declination ; after this manner. 

Find the Time of the Star's coming to the Meridian 2 
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the Day propoſed ; then if the Star be on the Eaſt ſide 
of the Meridian, ſubtract the Hoyrs and Minutes which 
theſe Tables ſhew, from the Time of the Star's coming 
to the Meridan, the Remainder is the Hour of the Night, 
But if the Star be on the Weſt-ſide of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to'the Time of 
the Star's'coming to the Meridian, the Sum is the Hour 
of the Night. ce? | 

To find what time the Stars come upon, or to the 
Meridian, ſee the Mariner's Kalender, in the Uſes of 
the Tables of the Sun's, and a Star's Right Aſcenſion, 
Pages 57, 58, $59, Co, and Gr, 


Example 8. Admit the 6th Day of October, in the La. 
titude 40 degrees North, I obſerve the Balls Eye to be 
S. E. I demand the Hour of the Night? 

The 6th Day of O#ober, the Bull's Eye cometh on the 
Meridian at 51 Minutes paſt 2 a Clock in the Morning 
this Star's Declination is 15 deg. 56 min. N. therefore 
in the Table that belongs to 40 degrees in Page 64, 
ſeek in the Head of the Table the Declination of the 
Star, and by the ſide, the Point of the Compaſs, and 
in the common Angle of meeting, is 1 hour 31m. which 
ſubtra from 2 hours 5 1m.. the Star's Southing, the Re. 


mainder t hour 20 min. is the Hour of the Night deſired, 


But if this Star had born S. W. you muft have added, and 
then the Hour would have been 22 min. paſt 4 a Clock 
in the Morning. 


The Operation. 


WIT h. m. 

The Time of the Star's being on the Meridian 2 3. 
His Diſtance from the Mer. either at SE. or SW. 1 31 
The Time of the Night, the Star being SE. — 1 20 
The Time of the Night, the Star being SW.— 4 1 
* 


+ 
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Example 9. Admit the 5th Day of November, in La- 
titude 45 degrees North; I ſee the Lion's Tail upon the 
E. S. E. point of the Compaſs, having Declination 16d: 
bm, North, I demand the Hour of the Night. 


The Operation. „ 
Time of the Stars being on the Meridian 08 : 07 Morn. 
His Diſtance from the Meridian, being — 03 : ox 


Time of the Night, the Star is ESE. — 05 : o6 Morn» 
Time when this Star is W.S.W. =- 11 : 03 Morn. 


Note; If the Compaſs hath Variation, you muſt allow 
for the Variation: But if you will uſe this following 
Inſtrument, I call a Rectifer, you need not reckon 
which way the Variation is, either Eaſtward or Weſt- 
ward; for this Inſtrument will do it fo plain, that you 
cannot be miſtaken, as is ſhewn in the following part of 
this Book: But for the preſent I will only give you one 
Propoſition, and apply it upon the Rectifier, which is as 
followeth. | 

Admit in Latitude 47 degrees North, the Sun being in 
one of the Equinoctial Points, at which time he hath no 
Declination, I obſerve the Sun to riſe upon the E. S. E. 
Point of the Compals ; I demand the Variation ? 

The Sun having no Declination, in any Latitude (if 
there be no Variation) the Sun will riſe at Eaſt, and ſet at 
Weſt; but according to the foregoing Propoſition, the 
Sun did riſe at E.S.E. therefore there is two Points Variation, 
as will appear by the following Rectiher. 


The Deſcription of the Rectifier. 


HIS Inſtrument containeth two Cirelis or Compaſſes, 
one within the other ; but as it is made in Wood, 

the one moveth upon the other; ſo that the inward or 
upper 
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upper Circle, repreſenteth the Compaſs that you ſteer by, 
which is fubject to Variation; but the outward or unde 
Circle, repreſenteth a true Compaſs that never varieth, 
And by it you may readily rectify your Compaſs, when 
it doth vary ; thus: 

Always bring the true Point of Rifing, or Setting on 
rhe outward or under Compaſs, to touch the falſe Point of 
Rifing, or Setting, on the inward or upper Compaſs, there 
let the Inſtrument ſtand. 

As in this foregoing Propoſition ; The Eaſt Point is the 
true Point of Rifing, and E S. E. Point is the falſe Point 
of Riſing, therefore bring the Eaſt Point on the outward or 
under Compaſs, te touch the E.S E. Point on the inward 
or upper Compaſs. : 

Then the Points that are upon the outward Compaß, 
do explain the Points that are upon the inward Com- 

ſs ; ſo that according to this Obſeryation the N. N. I. 
Point on your Compaſs, is the true North Point; and the 
North is the true N. N. W. and the NW is the true W.N 
W. and the Weſt is the true W.S.W, Point; as plain) 
appears by the ReCtifier, | 

Note, true Points are always counted on the out- 
ward Circle or Compaſs. 

T bis Inſtrument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and Quar- 
ters; as alſo each Compaſs (in ſome) is divided into 360 
degrees, numbred from the North, and South, (both 
ways) towards the Eaſt and Weſt, ending there in 90 
degrees, 
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A RECTIFIER. 


'ropofition 3. To find the Sun's Riſing, Setting, or 
Amplitude by the Table of the Sun- Dial, . 


IN the Table for the Latitude of the Place, ſeek the 
Declination, under which, and againſt O Set, is the 
un's Setting; and againſt Sur's Amy. is the Amplitude, 


And 
+ 
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And if you © tract the Sun's Setting from 12 Hour 
it gives his Riſing. | 

Example 10. Latitude 50 degrees North, Sun's Declins 
tion 20 degrees North, I demand his Riſing, Setting, ani 
his Amplitude ? 

In the Table for 50 degrees (in Page 74) ſeek th 
Declination 20 degrees North at the Head of the Tab, 
under which, and right againſt ©) et is 7.43, which ſhewet 
the Sun ſetteth at 43 Minutes after 7 in the Afternoon; 
which ſubtract from 12h, the Remainder 4h. 17m. is hi 
Riſing. | "TO 

In like manner under the Sun's Declination 20d. ani 
againſt Sun's Amp. is 32d. 8m. the Sun's Amplitude: 
that is, Eaſt Northerly at his Riſing, but Weſt Northery Ml | 
at his Setting, | 


Note 1. The Amplitude / always If the ſame Nan: 
with the Declination: For that Reaſon the Amp! 
tude is ſet only for North Declination, being the am 
in Quantity for South Declination, only in Quality u 
the contrary. | 


Note 2. The Sun's Riſing for North Declination, is tht { 
Setting for South Declination : For that Reaſon the Tt 
hath only (+) et, both for North and South Declination; 
yet they ſerve for both Riſing and Setting, by look 
contrary to the given Declination, 

Wherefore, to find the Sun's Riſing, when he ha - 
North Declination, look under South Declination ; 200 
when he hath South Declination, (to find his Riliny) 
look under North Declination. | 


Note 3. In South Latitude with South Declination, 
alſo in South Latitude with North Declination, the Sun 
Rifing and Setting is the ſame as in North Latitude wii 
North Declivation, as alſo in North Latitude with Soul 
Declination. 


Ther: 
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Therefore theſe Tables are as uſeſul in South Latitude 
as in North Latitude; if North Declination in theſe Tables 
be counted for South, and South for North. 

Note 4. The Riſing, Setting, and Amplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Tables ; provided its 
Southing, or Time of the Star's coming to or on the Me- 
rician, be known, 

For the Time of Sun ſetting in theſe Tables for any Lati- 
tude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 
for the ſame Latitude. 

Therefore the half Continuance of a Star above the 
Horizon (found in theſe Tables as before directed) added 
to, and ſubtracted from the Star's coming to, or on the 
Meridian; the firſt is the Star's Setting, the latter its 
Riſing. 

Examples of this Nature you will find in the Uſe of the 
next Tables of Semidiurnal and SeminoEturnal Arches, to 
which the Reader is referrcd, 

The Amplitude of a Star by the foregoing Tables is 
found as the Amplitude of the Sun was, which is more 
fully treated on in the Uſe of the Tables of Amplitude, 
in Page 146. 


aS 


Aftronomic T ABLE S of Semidiurnal and Se- 
minoctual Arches : Shewing the true Time of 
the S U N*s Riſing and Setting; with the Length 
of the Day and Night, for any Day in the Year ; 
fitting all Places in the World, whoſe Pole is not 
elevated above 60 Degrees, either North or South; 
and to laſt with Exatineſs, as long as God uphold- 
eth the Courſe of Nature. 


G 4 
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A Table ſhewing the Semidiurnal Arch, or Time of den 
ſetting, when the Sun hath North Declination ; and tl 
Semiuofturnal Arch, or Time of Sun-rifi 2 when th 
Sun hath South Declinati on. 


The Degrees of Latitude. 
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7 Table ſhewing the Semidiurnal Arch, or Time of Sun- 
ſetting ; when the Sun bath North Declination, and the 


Seminocturnal Arch, or Time of Sun-riſing, when the 
Sun hath South Declination. : 


The Degrees of Latitude. 
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A Table ſhewing the Semidiurnal Arch, or Time of Sun. 
ſetting, when the Sun hath North Declination z and th, 
Seminofturnal Arch, or Time. of Sun-riſing, when th: 
Sun hath South Declination. * 2 

ITIT̃!be Degrees of Latitude. Fee 

PRO BC TI WL LL 

% oo] 6 oo 6 oo] 6 oof 6 oof 6 © 
116 oil 6 0 6 o 6 or 6 ol 6 or 
26 o2| 6 2 6 o2| 6 o2| 6 o2| 6 ©: 
3] 6 03] 6 03] 6 03 6 03] 6 o4| 6 04 
4] 6.04] 6 4 6 04] 6 o5] 6 05 6 o5 
5] 6 o5| 6 o5|-6 os| 6 66 o6| 6 6 
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A Table ſhewing the Semidiurnal Arch, or Time of Sun 
ſetting ; when the Sun hath North Declination, and the 
Seminocturnal Arch, or Time of Sun-rifing, when the 
Sun hath Sauth Declination. 


5 Ihe Degrees of Latitude. 
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A Table ſhewing the Semidiurnal 4 Arch, or Time of Sun- 
ſetting, when the Sun hath North Declination; and the 
Semi nocturnal Arch, or Time of Sun-riſing, when the 
Sun hath South Decli na tion. TENG | 
The Degrees of Latitude. 
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4 Table ſhewing the Semidiurnal Arch, or Time of Sun- 
ſetting, when the Sun hath Narth Declination ; and the 
Seminofturnal Arch, or Time of Sun-riſing, when the 
Sun hath South Declination. | 


The Degrees of Latitude. 
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A Table ſhewing the Semidiurnal Arch, or Time of Sun- 

ſetting, when the Sun hath North Declination ; and the 

Seminocturnal Arch, or Time of Sun-riſing, when the 
Sun hath South Declination. 


- The Degrees of Latitude. 
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7 Table ſhewing the Semidiurnal Arch, or Time of Sun- 

| ſetting, when the Sun hath North Decli nation; and th 

Seminocturnal Arch, or Time of Sun-riſing, when th 
Sun hath South Declination. 
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A Table ſhewing the Semidiurnal Arch, or Time of Sm 
fetting, when the Sun hath North Declination ; and M 


Seminoct urnal Arch, or Time of Sun-riſmg, when | de 
Sur hath South Declination. | 


The Degrees of Latitude. 
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Table ſhewing the Semidiurnal Arch, or Time of Sun- 
ſetting, when the Sun hath North Declination ; and the 
Seminafturnal Arch, or Time of Sun-rifing, when the 
dun hath South Declination. | 


The Degrees of Latitude. 
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The Ule of the foregoing TABLES, 
Semidiurnal and Seminofturnal Arches, 


To find the Time of the Sun's Riſing and Setting, a 
the Length of the Day, and of the Night, by th 
Tables. g 


FIR S T, fe:k the Sun's Declination, in the Till 
of Declination, for the Day propfed ; with whid 
enter the Table of Semidiurnul and SeminoCturnal Arche 
finding the Latitude of the Place in the Head of the T 
ble, and the Degree of the Sun's Declination in the fil 
Column on the Left: band; and in the common Angle 
Meeting is the Semidiurnal Arch, if the Sun hath Nor 
Declination ; but it's Seminocturnal Arch, if the Sun hath 
Scuth Declination. 
Example x. For Illuftraticn thereof, let it be required 
to find the Time of the Sun's Riſing, Setting, and th 
Length of the Day, and Length of the Night for the 23 
Day of April, 1750, in Latitude 46 Degrees North ? 
At which Time the Sun's Declination is r6 deg. oo min, 
North; with which enter the Table, as is before declued, 
and the Semidiutnal Arch is 7 Hours ꝙ Min, the true Time 
of Sun-ſetting ; whoſe Complement to 12 Hours is tte 
Seminocturnal Arch, or the Time of Sun-Rifing, and | 4 
Hours 51 Min. double the Semidiurnal Arch, you hai? 
the Length of the Day; double the Seminocturnal Arch, 
the Aggregate is the Lengthh of the Night. See the Work 
following. | H. M. 
i 12 ; 00 
The Semidiurnal Arch, or Time of Sun-ſetting 07 : 09 


—Q- — 


The Complement to 12 Hours iL 044 5 


—— 


The Seminocturnal Arch, or Time of the Sun-riling, i* 
Latitude 46 Degrees North, is 4 Hours 51 Minutes. wy 
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H. M. 


t Semidiurnal Arch doubled — — 3 1 
e Length of the Day, April 23, 1750, is— 14: 18 
04 : 51 
04 : 51 
te Length of the Night, April 23, 1750, is — 0g : 42 


Lao ume Arch" doubled - oomomncs —— 3 


Example 2, But when the Sun hath 16 deg. oo min. 
uth Declination, in this Latitude of 46 deg. North ; 
the Day-Arch will become the Night-Arch, and the 
ght-Arch will become the Day-Arch. 
As, on October 26, 1751, the Sun hath 15 deg. 59 min. 
uth Declmation; then the Time of the Sun's Rifing is 
Hours og Minutes, his Setting 4 Hours 51 Minutes; 
Length of the Day g Hours 42 Minutes, and the 
Length of the Night 14 Hours 18 Minutes, 


Example 3. Let it be required to find the Time of 
Sun's Riling and Setting, with the Length of the Day 
d Night, for the 15th of December, 1752: in Latitude 
3deg. North; at which Time the Sun's Declination is 
3 deg, 23 min. South? | H. M. 


e deminocturnal Areh, or Time of Sun riſing o8: 21 
he Complement to 12 Hours i — — 03: 39 
And is the Semidiurnal Arch, or Time of dun- ſetting. 


ee 3 929% 
e Semidiurnal Arch doubled — _—— 02 : 39 


he Length of the Day, December 15, 1752, 07 © 18 
: Od : 21 
e SeminoQturnal Arch doubled —-———} 8 : 37 


- Length of the Night, December 15, 1782, is 16 : 42 
Theſe 


I2 : 00. 
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Theſe Tables will ſerve as well in South Latitude 23 
North, with this Alteration only. When in South Lat 
rude, then uſe South Declination there, as you do Nor 
Declination here, in North Latitude. 

For then theſe Tables ſhew the Semidiurnal Arch, « 
the Time of Sun- riſing, when the Sun hath South Dec. 
nation; and the Seminocturnal Arch, or the Time e 
Sun- ſetting, when the Sun hath North Declination. 


— — — - 


Example 4. Let it be required to find the Time of tte 
Sun's Riſing and Setting, with the Length of the Day and 
Lg for the 23d of April, 1753. in Latitude 46 Degrer 

uth. 

At which Time the Sun's Declination is 16 Deere, 


o4 Minutes North; with which enter the Table, and the q 
SeminoCturnal Arch is 7 Hours 9 Min. the Time of Sun- 
riſing; whoſe Complement to 12 Hours is the Semidiurpal F 
Arch, or Time of Sun-ſetting, which is at 51 Minutes pal * 
4 of the Clock. H M. 
The Seminocturnal Arch doubled — 07 © 90M th 
P {off 
The Length of the Night, April 23, 1753. SS —-» 
in Latitude 46 Deg. South SANE eat EM eu 1 14 : 10 5 
| "og © _ 
The Semidiurnal Arch doubled „ 
2 04 a 5¹ th 


The Length of the Day, the 23d of April, - 
$753- Latitude 46 Degrees South 1 94 
.xample 5. Let it be required to find the Time of the WI ». 
Sun's Riſing and Setting, with the Length of the Dy in 
and Night, for the 15th of December, 1751. in Lt of 
titude 53 Degrees South. At which Tune the Sun 1 
Declination is 23 Deg. 25 Min. South; with which 
enter the Table of Semidiurnal Arches, Sc. and you Wi: 
find as follows. H. u 


+ . 
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H. M. 


12 : 00 
The Semidiurnal Arch, or Time of Sun-ſetting — o8 : 21 


The Seminocturnal Arch, or Time of Sun-riſing 03 : 39 


— 


. The Length of the Day — . — 16: 42 
Length of the Night, December 15, 1751. 15 
Latitude 53 Degrees South ——— 5 * 


To find the Time of a Star's Riſing, or Setting. | 


BY theſe Tables the Time of the Riſing and Setting of 

all the Star's in the Heavens (whoſe Declinations do not 
exceed the Sun's greateſt Declination,) in anv Latitude thar 
the Tables contain, and at any Time of the Year, is found 
in this Manner. 

If the Star bath North Declination, and you in North 
Latitude, look for the Latitude in the Head of the Table, 
the Declination on the Left-hand, and in the common 
Angle of meeting is the Star's Semidiurnal Arch, or half 
the Time of the Star's Continuance above the Horizon, 
in that Latitude; or the Diſtance of the Time that Star is 
in aſcending from the Horizon to the Meridian, on the 
Eaſt-ſide; likewifs deſcending from the Meridian, to the 
Horizon, on the Weſt-ſide of the Meridian. Now, if 
you ſubtrat theſe Hours and Minutes from the Time of 
the Star's coming to the Meridian, the Remainder will be 
the Time of the Star's Riſing; and if you add, the Sum 
will be the true Time of the Star's-Setting. 


Example 6. Let it be required to find the Time of the 
Riſing and Setting of the Bull's Eye, November the 18th, 
in the Latitude of 52 Degrees North: The Declination 
of this Star is 15 Deg. 56 Min. North: the 18th Day of 
November this Star cometh on the Meridian at 12 a Clock 

: H. XI. 
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H. M. 

The Time of the Star's Southing — .. — 72 : 00 
The Semi- apparent Arch, ſubttact —— 07 : 26 
 m— —— 


Time of the Star's Riſing in the Evening — O04 : } 


Time of the Star's Setting in the Morning — 07 2 


Note, 1. If the Sum of the Addition exceed 12 Hours, 
caſt away 12 Hours. 
2. And when you can't ſubtract, add 12 Hours to the 
Star's Southing, and then ſubtract: What Remains is it's 
Setting. | | | 
Example 7. I defire to know the Time of the Rifing 
and Setting of the Bu/l's Eye, the 18th Day of November, 
in the Latitude of 13 Degrees North : The Declination of 
the Balls Eye is 15d. 56 min. North? 1 


The Time of the Star's Southing — 12 : 00 
The Semi apparent Arch, ſubtract: — 0b : 15 


The Time of his Riling in the Evening — og : :45 


The Time of bis Setting in the Morning —— 06 ; 15 


If the Star hath South Declination, and you in North 
Latitude (look as before) the Latitude in the Head of the 
Table, the Declination on the Left-ſide, and in the com- 
men Angle of Meettng is the Star's Semi-deprefſed Arch; 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semi-apparent Arch, or half the Time that the Star doth 
evontinue above the Horizon in that Latitude: Therefore ſub- 
tract thoſe Hours and Minutes from the Time of the Star's 
coming to the Meridian; adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction” can't be made, the 
Remainder will be the Time of the Star's Rifing ; and if 
you add, the Sum will be the Time of the Star's Setting. 


. 


— 


— HI 


— wr SH — 32 


In 


nat 
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Example 8. Let it be required to find the Time of the 
Riſing and Setting of the bright Star in the Great Dog's 
Mouth, the 15th Day of November, in the Latitude of 
50 deg. North. The Declination of the Great Dog's 
Mouth, is 16d. 21m. South, and it's Southing is 2 Hours 
24 min. in the Morning, the 15th of November. 


H. M. 
The Time of the Star's Southing 1s 02 : 24 
To it add - — — 12: oo 
The Sum is —_ —— __ I: 24 
The Semidepreſſed Arch by the Table, is—— 7: 22 
Which ſubtract from. I : 00 
The Remainder is the Semiapparent Arch 04 : 38 


Time of Southing, with 12 Hours added, is — 14 : 24 


The Semiappent Arch, ſubtract — 4: 36 
Time of the Star's Riſing in the Evening 0g : 46 


Time of the Star's ſetting in the Morning — 19: 02 


Example 9. I defire to know the Riſing and Setting of 
the Great Dog the 15th of November, in the Latitude of 
30 Degrees North. | 

H. M, 


Time of Southing, with 12 Hours added 14: 24 
The Semidepreſſed Arch, ſubtract — — 06: 39 
Time of the Star's Riſing in the Evening 07 : 45 
Time of the Star's Setting in the Morning, 7 og : 03 
when 12 Hours is fubtracted om m_mn—_—_—_ ; 


E 


In South Latitude, to know the Time of the Riſing and 
Setting of the Stars. 


Do with thoſe Stars that hath North Declination in 
South Latitude, as with Stars that have South Decli- 

nation when in North Latitude, 
; H Example 


— —— a= — — 
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Example 10. Let it be required to find the Time «f 
the Riſing and Setting of the Bulls Eye the 18th Day of 
November, in the Latitude of 42 deg. South. 

The Declination of this Star is 15d. 56m. North: 
The 18th Day of November this Star cometh upon the 
Meridian, at 12 of the Clock at Night. by 
The Semidepreſs'd Arch, by the Table, is —— 7 : 00 
Which ſubtract fromkñũũé6?˙0. . — 12: 00 
The Remainder is the Semiſiderial Arch 05 : 00 
The Time of the Star's Northing is === — 12 ; 00 


hn — 


Time of the Star's Riſing in the Evening 07 : 0 
Time of the Star's Setting in the Morning —— og : 00 


In like manner the Riſing and Setting of any Star (whoſe 
Declination exceedeth not the Sun's greateſt) may be 
found in any Latitude, from the Equinoctial to 60 degrees 
either North or South Latitude. 


—— 


AS TRONO MIC 


TATLE 5 


SHE WING, 
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The Point of the Compaſs that the Sun and Stars Riſe and 


Being of excellent Uſe for the ready finding of the V+ 
riation of the Compaſs : And may be performed by an or- 
dinary Meridian Compaſs, but more exactly by an Azimuth 
Compaſs. 

Fitting all Parts of the World, where the Pole is ele- 
vated not above 60 degrees, either North or — * 
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Latitude 4 Degree. | | Latitude 5 — — 
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| Latitude 20 Degrecs. 


North De- De- South De- 
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| Latitude 23 Degrees. 


De North. De- TSouth Be North De-: De- [South De- 
clination, | clin, | clination, | | clination. |clin, | clination. 
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North De- De- * De- 
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ene wn vz. 18 ese waw 
1 22.43 I 


| 


* 


— — 


North De- 


clination 


Ori 1 e 
Faſt Weit 
1 


ebnwbn 


Latitude 20 Degrees. 


De- South De- North 
clin. | clination. clination. 952 
DO. Te 
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o. 6 ſe by W bs [ſebn wbn 
(2.36 I I 
I 5.08 2 2 
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ebn vba 9.55]/e bs wbs|[/cbn wbn| 9.50 
I 12.24 I I 12.17 
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4 2 13.25 2 
3 3 15.36 
eSewsw{ [EE WWI. 48 ese wiw 
1 I 19.55 I 
2 2 22.07 2 
| | | 


— 


Latitude 38 Degrees. 


clination 


orth De. De 


chn. 


4-74 s 


Ori. | Oe D M 
Eatt Weſt | 0.00 


Latitude 39 Degrees. 


South De- | | NorthDe- 
clination, | | clination | 
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Tatitude 40 Degrees. | | Latitude 41 Degrees. 
North De- | De- South De- | North De De- South De- 
clination, | clin. clination. clination. 825 clination, 
LSD MOrile OI LL 
ell 5:00) Eaft Weſt Weſt o. oo Welt 
I A. O 1 1 207 1 
2 419 2 2 4.15 . | 
BY 6.27 3 3 6.22 3 
ba wbn 8.36ebs w bs| e by nwbyn 8.28 e bys w by s 
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| Latitude '48 Degrees. | Latitude 4 Degrees. 
nk De: | De- | South De. North eff Som South De- 
| clination. | clin, | clination. clination. | clin, | clination..' 
Cee 11\ © et DM Or: | ©/et Ori S/ M7 G11 | G/2 
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| clinarion. | clin, | clination. | | clination. | clin, | clination 
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1 ie EE 
Latitude 60 Degrees. T 
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2 18.30 2 | 2 18.30 2 
ü ku 1; | 3 19.38 3 
ne 20.42 nw + 20.42 $w 
J 21.45 1 I 21.45 1 
22.44 31 23 YE 


The Deſcription and Uſe of the foregoing TABLES. 


I. THESE Tables of Points of the Compaſs (at 
which the Sun or any Star, whoſe Declination 
exceeds not 23 deg; 29 2 begin at Latitude o Deg. 
and proceed orderly to * pay (being ome four, ſome 
two Tables, in one Page xty-one in all 
2. In each Table 15 755 Columns; the middlemoſt 
contains the Degrees of Dedlination, either North or 
South; thoſe two on each fide of it, mark'd O riſe, 


O fet (under Nerth and South Dedlinatitn') Rand for 
Sun-riſing and Sun-ſetting. 
3 The 


The Mariners Compaſs ReF#ified. 131 


3. The firſt and ſecond Columns, (under North Decli- 
nation) as alſo the fourth and fifth Columns (under South 
Declination) contain the Points, and each Quarter of a 
Point of the Compaſs, of both Rifing and Setting : Thus, 
777 Na, under which is 1, 2, 3; that is, Eaft or 

„1 1 Quarter, 2 Quarters, 3 Quarters, Northerly or 
Southerly ; then E. by N. W. by N. under which is 1, 2, 
3; that is, E. by N. or W by N. 1 Quarter, 2 Quarters 
Northerly, &c. | 

Theſe Tables are ready Helps for finding the Variation 
of the Compaſs with Eaſe and ſufficient Exactneſs; evi- 
dently made out in the following Uſes. 


To find the Point of the Compaſs that the Sun riſeth or 
Setteth with, at any Time of the Year. 


FIR S T, ſeek the Sun's Declination, in the Table of 

Declination for the Time propoſed ; with which 
enter the foregoing Table, findiag the Latitude in the 
Head of the Fable, and the Declination in the third 
Column ; againſt which, on the Left-hand, if it be 
North Declination, but on the Right-hand if it be South 
Declination, is the Point of the Compaſs that the Sun 
riſes or ſets at, accarding to the Titles at the Head of 
the Table. 


Note, Theſe Tables ſhew the true Points of the Sun's 
Riſing or Setting ; ſo that you may readily know at any 
Time, ſeeing the Sun riſe or ſet, the Variation by an 
ordinary Meridian Compaſs. 

There are ſome Compaſſes not touched ſo well as they 
ought to be; others, in Time, the Virtue of the Stone 
* off um 4 Needle. 5 

ow, by theſe foregoing Tables, you may very readi 
diſcover 4 of theſe efeLts. l Bran : 
But it may be objefted, they cannot ſet the Sun by 
an ordindry Meridian Wr ſo near as is required. 
oY 2 To 
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To this I anſwer, it's as eaſy to ſet the Sun by the 
Compaſs, as to ſteer a Ship by it; for expert Seamen 
can ſet the Sun, or a Headland, to near a Quarter of 2 
Point by their Hand, (but with Sights much nearer the 
1 The Poſture to obſerve in ſuch a Caſe I adviſe, 
1s thus; 

Set the Compaſs about two Foot high, and directing 
your Hand towards the Sun, note what Point, Half-Point, 
or Quarter-Point, the Sun riſeth, or ſetteth on; then, 
in that Table belonging to the Latitude, ſee whether the 
Sun riſeth or ſets that Day upon the ſame Point, found 
by Obſervation : If. they agree, there is no Variation; 
but if they do not agree, the Compaſs is not true, or there 
is Variation; and the Variation is ſo much, as is the Diffe- 
rence between the Obſervation and the Table. 


Example 1. Admit in Latitude 30 Degrees North, the 
Sun having 9 Degrees 44 Minutes North Declination ; I 
obſerve the Sun that Day to riſe upon the E.N.E. Point 
of the Compaſs : I demand the Variation? 

In the Head of the foregoing Tables look for the La- 
titude 3o Degrees; and in the third Column for 9 deg. 
44 min. North Declination ; and againſt it (under O riſe) 
is E by N. which ſheweth that there is one Point Varia- 
tion. For it appears by the Table, that the ENE. Point 
on the Compaſs is the true E by N. Point; and the E. 
by N. (as it's upon the Compaſs) is the true Eaſt Point; 
the Eaſt Point is the true E by S. the SE. is the SE. by 
S. and the South is the S. by W. the Welt is the W. by 
N. and the North is the N. by E. 


This plainly appears by the Rectiſier, if you bring the 
E by N. on the outward Circle, 25 "againſt the ENE. 


on the inward Circle. 


Now, ſuppoſe we were to obſerve the Sun at his Set- 
ting, in the Latitude of 30 deg. with Declination 9 deg. 
44 min. North as aboveſaid, we ſhould find the Sun to 
ſet exactly at Weſt by the Compaſs, although in the 

Morning 
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Morning we did find the Sun to riſe at E. N. E. I know 
this will be little leſs than a Contradiction to ſome ; but if 
you caſt your Eye upon the Reg7ifier, you may ſee it's a 
certain Truth. 

Example 2. In Latitude 37 deg. North, the Sun's De- 
clination 8 deg. 58 min. North, I obſerve the Sun to 1iſe 
E by N. by the Compaſs : I demand the Variation ? 

In the Table that belongs to 37 deg. againſt 8 deg. 
58 min. North Declination, and under O Riſe, is E by 
N. which ſheweth there is no Variation, becauſe the Ob- 
ſervation agreeth with the Table. 

Note, If the Declination for the Day propoſed be not 
the fame with the Declination in the Tables, then have 
Regard to the neareſt, allowing for the Difference, 

Example 3. In the Latitude 37 deg. North, ſuppoſe the 
Sun's Declination 10 deg. 15 min. North, I demand the 
Point of the Compaſs that the Sun ſhould riſe with ? 

In the Tables the neareſt to 10 deg. 15 min. is 11 deg. 
12 min. againſt which the Sun riſeth E by N. a quarter N. 
and ſets W by N. a quarter N. but in the Table for 37 deg. 
Latitude, the Declination propoſed, is near about the 
middle, between 8 deg. 48 min. and 11 deg. 12 min. 
Therefore the Sun tiſeth E by N. half a Quarter N. and 
ſetteth W by N. half a Quarter N. 

Underſtand the like in any other Caſe, let the Declina- 
tion be what it will in 4; other Latitude, 

Example 4. Admit in Latitude 38 deg. 20 min. North, 
and Declination 19 deg, 50 min. South: The Sun riſeth 
upon the E. S. E. Point of the Compaſs: I demand the 
Variation ? | 

In the Table for Latitude 38 deg. and againſt 19 deg. 
41 min. (the neareſt to the given Declination) is E. S. E. 


a Quarter S. which ſheweth that there is a Quarter of a 


Point Variation, For the ESE. Point is ESE. a quarter 8. 
and the North Point is N. a quarter E. For if you do bring 
ESE a quarter S. on the outward Circle of the Ref#ifier, right 
againſt E. S. E. on the inward Circle, then S. S. W. on the 


I 3 Come 
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2 is SSW. a quaitzr W. and SE. is SE. a quarter 8. 
and E. is E. a quarter S. And fo for any other Point, Hall. 
Point, or Quarter-Point, by caſting your Eye upon the 
Recti fier. | | 

Note, The Tables ſhew the true Points of Riſing and 
Setting, and the outward Circle on the Rectiſſer doth the 
ſame ; but the Compaſs, when it differeth from the Ta- 
bles, ſheweth a falſe Point ; and the inward Circle on the 
Rectiſier doth the ſame. 

Example 5. Admit in Latitude 47d. 24m. North, the 
Declination 15d. 2m. South, the Sun riſing E by S. by the 
Compaſs ; I demand the Variation? 

By the Tables the Sun ſhould rife E. N. E. therefore 
there is one Point Variation: For if you bring the E. S. E. 
on the outward Circle of the Re#ifier, over againſt the 
E. by S. on the inward Circle, then the N. by W. on the 
Compaſs is the true North Point ; the NW. is the NW, 
by N. and the 8 by E. is the true South Point. 

By this Time I ſuppoſe my Reader able to diſcover how 
Fes. | the Variation is, and how to reckon it without any 
Geometric Demonſtration, or Arithmetic Calculation. 

Note, If you have any odd Minutes of Latitude, go to 
that Table neareſt the Latitude you are in. 

I come now to reſolve a Queſtion ſome are puzzled 
with; and that is this: | 

weſt. If the Sun riſe at E. N. E. in any Latitude, 
ſhould he not ſet the ſame Day at W.N.W. in the ſame 
Latitude ? 
| Anſw. If there be no Variation, it will; but if there 
| be Variation, it will not be ſo: The Reaſon is evident by 
| the Recti ier. | 
By theſe Tables you may know the Point of the Compaſs 
that any of the Stars do rife and ſet at, in any Latitude 
the Tables contain, either North or South, if the De- 
clination do not exceed the Sun's greateſt Declination. 

Example 6. Let it be required to find the Point of the 
Compaſs the Bull's Eye riſes and ſets with, in the Lati- 
tude of 50 deg. North. The 
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8. The Declination of this Star is 15d. 55m. North; in 

. the Table that belongs to 501. againſt 15d. 57m North 

e Declination, the Point of Riſing is ENE. a quarter N. and 
the Point of Setting is WNW a quarter N. 

d Underſtand the like for any other Star, whoſe Declina- 

e tion exceeds not the Sun's greateſt Declination.' 


The Uſe of the RECTIFIER. | 
T HIS Inftrument, as before deſcribed (in Page 93, 
1 94, and 95.) containeth two Circles or Compaſſes. 
one within the other ; but as it's made of Wood, the one 
moveth upon the other, and by it the Compaſs when it 
doth vary may be recłified, as followeth : 

Bring the true Point of —_ or eng (as the Table 
ſheweth) on the Outward or Under Compaſs, right againſt 
the falſe Point of Riſing or Setting (as your Compaſs 
ſheweth) on the Inward or Upper Compaſs ; then will the 
Under Compaſs rectify the Upper. | | 

Examp. 7. Admit in Lat. 45d. N. the Sun's Declination 
being 7d. 56m. South, the Sun ſetting upen the W. by N. 
Point of the Compaſs, I demand the Variation ? 

The Sun (if there be no Variation) will ſet at W. by 
S. and riſe at E by S. as the Table ſheweth ; therefore 
it appears there is two Points Variation. 

Bring the W. by S. Point on the outward Compaſs ; 
right againſt the W. by N. Point on the inward Compaſs ; 
then the Points upon the outward Compaſs do explain 
the Points that are upon the inward : So that, according 
to the foregoing Qbſeryation, the N. N. E. Point on the 
Campaſs is the true North ; the North is the true NNW, 
the W. by N. is the true W. by S. the SE. by E. is the 
true E by 8. And ſo for any other Point of the Compaſs, 
by onl 3 on the Reli fer. 

And thus you wes rectjfy the Compaſs, without reckon- 
ing which way the Variation is, either Eaſtward or Weſt- 
ward: The Rectifier doth it ſo plain, that you can't be 
miſtaken. 
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A Table of Amplitudes, fitting all Places from the Equi- A 
noctial, to 6o Degrees of Latitude, either North or South, 


o 
— 


The Degrees of Latitude. 


r 
S . D MID MD MID MI D MI DN 


o | © 000 0 oo oo [00 
2101 oojol oo foi oo fol oo for ooo oo 
. 2 | 02 oo l 02 ooloz oo loz2 oo| O02 oo oz oo 
3 | 03 o00Jo03 o00]|03 oo foz oo oz o0[03 ol 
04 00104 ©0|o4 oo01[]o04 6004 104 ol 


1 


o5 oo[05 ooo oof og pa os o1105 ol 

1 v6 ooo ooo oof ob 01 06 0106 o2 a 
7 ſo% ooo? oo oe oofo7 or [07 o1[07 o2 
& $8 |] 08 00108 oo o8 o1]o08 or [08 o2|08 oz 
[5 9 oy ooo Oo o or] 0g or [og o02|09 o2 
310 10 10 00|10 o1] 10 or [10 o02|10 03 
S11| 1 11 o0|11 oi [II oi iii oz2|11 03 


a 1 4 8 —— » 
— , 


| 5 7. be Mariner”s Compaſs Refiified. 137 


6 


A Table of Amplitudes, fitting all Places from the Equi- 
noctial, to bo Degrees of Latitude, either N orth or South. | 
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A Table of Amplitudes, fitting all Places fram the Equi- 
racial, to bo Degrees of Latitude, either North or South. 
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A Table of Amplitudes, fitting all Places from the Equi- 
noctial, to 60 Degrees of Latitude, either North or South, o 
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A Table of Amplitudes, fitting all Places from the Equi- 
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Theſe Uſe of thiſe Tables of Amylitudes, 


T HE Sun or Star's Amplitude, is the Diſtance of the 
Rifing or Setting of the Sun or Star from the Eaſt or 
ow Points of the florizen, either Northerly or South- 
, erly. 
Note, When the Sun or Stars have North Declination, 
they rife to the Northward of the Eaſt, and ſet to the North- 
ward of the Weſt : But if their Declination be South, they 
riſe to the Southward of the Eaſt, and ſet to the South- 
ward of the Weſt ; And by theſe Tables it is thus found, 
VIZ. 
Look the Latitude in the Head of the Table, the Decli- 
. nation in the firſt Column on the Left-hand; aud in the 
common Angle of meeting is the Amplitude deſired. 
Example 1. In the Latitude of 30 deg. the Sun's Decli- 
nation being 7d. om. North, I demand the Amplitude ? 
Auſto. The Amplitude is 8 deg. 6 min. For under La- 
titude 3od. in Page 140, and againſt Declination 7d. you 
will find 8d. 6m. which is the Amplitude from the Eaft 
Northward at Sun-riſing, and from the Weſt Northward 
at Sun-ſetting. But if the Declination had been 7d. om. 
South, in Latitude goÞe as aforeſaid, then the Amplitude 
would have been 8d. G6m. from the Eaſt Southward 
at Sun-riſing, and 8d, 6m. from the Weſt Southward at 
Sun-ſetting. | 
If there be any odd Minutes of Declination, take the 
Proportional Part. | 
xample 2. In the Latitude of 42d. 30m. the Sun's 
Declination being 12d. 15m. I demand the Amplitude? 
Anſw. The Ampl. is 16d. 43m. found as follows; Ac- 
cording to the former Directions, for the Latit. of 42d. 


and Declin. being $ 13 F the Ampl. 3 1 


17d. m. 


Subtract, and their. Difference i — Id. 22m. 
Then 
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Then ſay, As 1d. or 60m. is to 1d. 22m. or Sam. 
ſo is 1 5m. to 20m, found as here- under: 
If 60m. give — 82m. what ſhall 15 min? 
| 15 


410 
F 
6(0)123(0)20m. Proportional Part 
. 030 Remainder. 


Lat. 42d. and Declin. 12d. the Amplit. is 16d. 1 5m. 
To it add the Proportional Part above od. 20M. 
Gives Amplitude for Declin. 12d. 15m, to be 16d 35m. 

Again, for Lat. 43d. $ 12 f deg. Amp. y 16d. 3Im. 

and Declin. — — 2 13 F is — 717d. 55m. 
Subtracted, makes the Difference to be id. 24m. 

Then ſay, As Com. is to 1d. 24m. or 84m. fo is 15m. 
to 21m. found as here-under : | 


If bom. give — 84m. what ſhall 15m? 


9000 12500 21 min. Proportional Parts 
— | 


00 Remainder . 
D. M. 


Lat. 43d. and Declin. 12d. Aaplitude is =— 16 : 31 
To it add the Proportional Part above — — ; 
Gives for Declin. 12d. 15m. the Amplit. 16: 52 


Now becauſe the | iron Latitude 42d. 3om. is in the 
middle, between 42d. and 43d. therefore the Medium 


of the Amplitudes before found, is the Amplitude required, 
and is thus: ; TOR 
K 2 L- 


| 
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Lat. 3 +4: da. Decl. 12d. 15m. the Amp. is 799; 35m, 


16d. 52m, 
Added together, is — = 33d. 27m, 
The Half is the Amplitude required « 16d. 43m, 


Thus may the Amplitude be found for any odd Minutes 
of Latitude, or Declination, though the Table is calculated 
for whole Degrees only. | X 

By this Table the Variation of the Compaſs is moſt rea- 
dily found; for by the Azimuth or Amplitude Compaſs find 
the Sun or Star's Magnetic Amplitude, at their Riſing or 
Setting ; and the true Amplitude (according to the [ati 
tude of the Place, and their Declination) by this Table; 
the Difference of theſe Amplitudes (when both are North 
or both South) but their Sum (if one North the other 
South) is the Variation of the Compaſs. 

But by the Rectiſier it is moſt eaſily done thus: 

Bring the Magnetic Amplitude (on the upper Com- 
paſs) right againſt the true Amplitude (on the lower Com- 
paſs) then doth the North Point in the upper, ſtand againſt 
the Variation in the lower; and -the upper Compaſs is 
explained in all its Parts by the lower Compaſs. 


Example 1. Suppoſe the Magnetic Amplitude at Sun- 
riſing (found by the Azimuth or Amplitude Compaſs) be 
Eaſt Southerly 15d. 3om. and the true Amplitude (ac- 
cording to the Latitude of the Place, and Declination of 
the Object obſerved) be Eaff Southerly 26d. 45m. I de- 
mand the Variation of the Compaſs ? 


By the Redifeer. 


Bring 15d. 3om. Eaſt Southerly on the upper Com- 
paſs, againit 26d. 45m. Eaſt Southerly on the lower 
Compaſs: Then doth the North Point on the firſt ſtand 
right againſt 11d. 15m. North Eaſterly on the latter; fo 
that the Compaſs doth vary 11d. 15m. or 1 Point Eaſt. 


Ex- 


fi be Mariners Compaſs Rectiſied. 1 42 
True 07d. oom. Eaſt Northerly 
. 2. Pr Ampl. 1124 zom. Eaſt Southerly 

I demand the Variation of the Compaſs ? 


By the Rectifier. 


Bring 15d. 3om. Eaſt Southerly, on the upper Com- 
paſs, right againſt 7 deg. Eaſt Northerly, on the lower 
Compaſs, then the North Point on the firſt ſtands againſt 
22d. 30m. North Weſterly ; that is, two Points eſt 
Variation. In like manner for any other, and the Va- 
riation is moſt readily found. This RECTIFIER 
is made of Wood, | | 


e e eee GILES 8d cc 


The APPENDIX contains the Deſcrip- 
tion and Uſe of INSTRUMENTS moff 
uſeful in Navigation. 


&. A BOAR SB Rac acmand 


The Deſcription and Uſe of the Fore-ſtaff, or 
Croſs-Staff. 


HE Fore-flaff, ſo called from the Poſture of the 
Obſerver in uſing it, whoſe Face is towards the 
Thing obſerved generally; though for the Sun, it's ſo 
contrived (for preſerving the Eye) to be uſed backward. 
I's called alſo a Croſ5-/aff from it's Form; being a Square 
Staff with three or four Pieces of Wood acroſs it, which 

are called Croſſes. | 
K 3 The 
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The Staff is uſually about 30 Inches, or 3 Foot long, 
and more than half an Inch ſquare, having four Sides, 
each graduated unequally, like a Scale of TLangents: 
To each of them belongs a diſtin Croſs ; though ſome- 
times the ſhorteſt Croſs is made to ſerve two Sides of the 
Staff; that is, the Breadth is for the Ten-Croſs, and 
the Length for the Thirty-Croſs. Beſides this, it hath 
two Croſſes more, the longeſt is the Ninety-Croſs, the 

other is the Sixty-Croſs. Theſe four Croſſes are thus to 

be underſtood, vix. 


- 10 4 10 
p 20 (Croſs, belongs to that Y 10 % 30 
1 3 bo 6 Side beginning at 20 Cand ending 3 60 

309 90 


The Figure of the Fore-Staff. 


3 Th 
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The Uſe of the Fore-ſtaf, | 


JT's common and ordinary at Sea, to take the Meridian 
Altitude of the Sun or Stars with this Inftrument, and 
by it find the Latitude the Ship is in. 


To perform which, take Notice of theſe Precepts fol- 
lowing : 

1. Note, The 10, 30, 60, and 90 Croſs, are to be uſed 
according as the Meridian Altitude is more or leſs; 
that is, if leſs than 10d. uſe the 10 Croſs; if 1».tween 10 
and 30d. uſe the 30 Croſs; if between 30 and God. the 
60 Croſs; if more than 60, uſe the 90 Croſs. 

2. Having conſidered which Croſs (according to the 
judg'd Altitude of the Objet intended to be obſerved) 
is ſuitable, put it on the Staff, ſo that the flat Side of the 
To may be towards the flat or ſquare End of the Staff; 

hen, 

3- Hold the flat end of the Staff (as A) to the corner 
of your Eye; there let it reſt upon your Eye bone, as 
near the corner of your Eye as you can, ſo it deth not 
hinder your . | 

4. Then look to the upper End of the Croſs (as at C) 
for the Sun or Star, and at the lower End (at B) for the 
Horizon. 

5. But if, at the lower End of the Croſs, you fee all 
dky and no Water, then draw the Croſs a little nearer to 
your Eye. 

6. If, on the contrary, you ſee all Water and no Sky, 
then ſlide the Croſs a little farther from you. 

7. Then, if you ſee the Center of the Sun or Star at 
the upper End of the Creſs, and the Horizon at the 
lower End, the Croſs ſtands as it ought. 

8. Wait till the Sun or Star be on the Meridian, making 
Obſervation often; and as the Sun or Star riſeth, draw the 
Croſs a little nearer to your Eye. 

9. If the Sun or Star be fallen, you will not ſee the Ho- 
_ rizon, for the Water will hide it from you, and then Ob- 

ſerving is over at that Time. Stir not the Croſs out of its 

Place, only ſec at what . it reſteth, on that ** 

4 


152 The Mariner's Compaſs Reniſed. 


of the Staff belonging to it; and it's the Meridian Altitude 
or Complement thereof, according to the Word Alt. or 
Comp. on the Staff. 


ſ 


How to uſe the Fore-ſtaff backward. 
"J 15 is only uſed with the Sun, and for this Purpoſe 
the Ten Croſs hath another Piece of Wood or Ivory 
E croſs it; ſo that the lower Edge of this croſs piece 
jeth even with the middle of the Square Hole in the Ten- 
Croſs, which alſo anſwers to the middle of the Thickneſs 
of the Staft. 

There is alſo a Plate of Braſs with a Hole in it, and 
ſo fitted, that it will ſlide off and fit the Ends of the, go, 
oc, or 30 Croſs: Theſe two Things added to the Fore- 
ſtaff makes it fit for a backward Obſervation of the Sun, 
which is thus, viz. | 

I. According as the Meridian Altitude of the Sun, is 
more or leſs, ſo uſe the go, 60, or 30 Croſs; putting it 
on the Staff, the flat ſide of it even with the flat end ot the 
Staff, there ſcrew it faſt; and at one End of the Croſs . ſlip 
on the foreſaid Braſs Plate, ſo as to leave a flit Sight 
through it, near the lower End of the Croſs. 

2. Put the Ten-Croſs (having a croſs Piece on it) on 
the Staff, the flat fide of it towards the other Croſs at the 
Staff's End. | 
3. Turn your Back to the Sun, leok through the Slit 
In the Braſs, at the lower End vf the Croſs, for the Sha- 
dow at the upper End of it, lying on the Ten-Croſs in 
the Line anſwering the middle of the Staff, and on each 
Side of the Staff. . | 

4. At the ſame Time the Horizon ſhould be ſeen 
(through the foreſaid Slit) to lie even with the Shadow 
on the middle Line, in the Ten-Croſs ; and at each End 
of it, on both Sides the Croſs. 

5 In looking through the Slit in the Braſs, you muſt 

bring the Shadow upon the middle Line, and if inſtead of 

the Horizon, you ſee only Water there, then _ the 
5 en- 


—— — — — 
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en-Croſs ' nearer, till the Shadow and Horizon agree or 
net in the ſaid middle Line. ; 
6. On the contrary, looking as before, if inſtead of th 
orizon you ſee Sky meet the Shadow on the middle 
ine; then put the Ten-Croſs from you, *till you ſee the 
orizon and the Shadow meet together on the middle 
ine. . 

7, Continue obſerving till the Sun be at the higheſt; 
nd as the Sun riſeth, you muſt draw the Ten Croſs 
carer, in order to keep the Horizon and Shadow toge- 
her on the ſaid middle of it. 

8. If the Sun be fallen after you have continued obe 
erving as before (directed) the Horizon will lie below 
e Shadow on the middle Line; then is the obſerving 
niſhed at that Time: Stir not the Ten-Croſs out of 
s Place, for where it now ſtands (on that Side of the 
taff belonging to the Croſs at the End of it) is the Sun's 
leridian Altitude, or Complemient thereof, as before in 
pbſerving forward. | 
Thus I have ſhewed how to take an Obſervation by the 
'roſs-ſtaff both Forward and Backward. The next T hing 
in Order, will be to ſhew how to work it; And for that 
take notice of theſe following Rules. 


To work an Obſervation, 


JF the Sun or Star hath North Declination, and be 
on the Meridian to the Southward of you, ſubtract 
the Declination from the Meridian Altitude; the Remaind- 
er is the height of the Equinoctial, or Complement of the 
Latitude North. | | - 
2. But if the Object obſerved hath South Declination, 
ad; the Sum (if it exceed not 9o deg) is the Height of 
the Equator, or Complement of the Latitude North: If 
the Sum exceed o deg. ſubtract go from it; the Remaind- 
er is the Latitude South. 
3. If the Object hath North Declination, and be on 
tie Meridian to the Northward, add the Decliuation 
to 
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to the Meridian Altitude; the Sum (if it exceed no 
god.) is the Height of the Equator, or Complement d 
the Latitude South: But if it doth exceed go deg. ſub- 
tract from the ſaid Sum, the Remainder is the Lati. 
tude North. a 

4. If the Sun hath South Declination, and be to the 
Northward at Noon, ſubtract the Declination from his 
Meridian Altitude; the Remainder is the Complement of 
the Latitude South. 

5. When the Sun hath no Declination, the Meridian 
Altitude is the Complement of the Latitude North, if he 
be South at Noon; and the contrary. 

6. If the Sun be in the Zenith, and at the ſame time 
* N no Declination, you are then under the Equi- 
noctial. 

But if the Sun hath North or South Declination, 
in the Zenith, the Declination is the Latitude you are 
in, North or South. : 

8. If you obſerve the Sun or any Star upon the Meridian 
beneath the Pole, add the Meridian Altitude to the Com- 
plement of the Sun or Star's Declination; the Sum is the 
Height of the Pole, or Latitude of the Place. 

heſe eight Rules are explained by the Examples fol- 
lowing. 


Examples for working an Obſervation in North Latitude. 


Example. 1. A mic at Sea, I obſerve the Sun's Meridian 

Altitude to be 42d. 20m. South, and at 
the ſame Time the Sun's Declinatian is 10d. 10m, North, 
I demand the Latitude I am in? © hs 


The Meridian Altitude ⁊ —— 42 : 20 South 
The Sun's Declination ſubtra& 10: 10 North 


The Complement of the Latitude 32 : 10 
Subtract it from 90 : OO 


The Latitude I am in, is 2257 * 
* 
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8 Erample 2. * at Sea the 22d of May, Annes 17 50. 
find the Sun's Meridian Altitude to be 65d. 10 min. 

puth ; I demand the Latitude? | | 


Meridian Altitude 


D. M. 


— — 65: ro South 


* The Sun's Declination == Subtract 22 : 13 North 

he Complement of the Latitude $327 357 -- 
ubtract it from —— 90 : O00 

ian WT he Latitude I am in, is 47 : 03 North 


Example 3. Being at Sea, the 27th of November, Anno 


me W751, I find the Sun's Meridian Altitude to be 26 deg. 
ui- No min. South; I demand the Latitude I am in? 

s D M. 
n, rhe Meridian Altitude —— 26 : 30 South 


e Sun's Declination ———— add 22 : 45 South 
e Complement of the Latitude —— 49g : 15 
Subtract it from ð —— 9o : oo 


The Latitude I am in, is 40 : 45 North 


rem 


Example 4. At Sea, the 25th of April, Anno 1752. 
[ind the Sun's Meridian Altitude by Obſervation to be 
5b deg 45 min. South; I demand the Latitude I am 
in! 


D. M. 
Meridian Altitude — 58: 45 South 
The Declination— — — 1643 North 
The Complement of the Latitude 42 : 02 
dubtract it from 90 * O00 


The Latitude I am in, is — 58 North 


Example 5. Admit the 12th Day of June, 1753, I 
| 0 

find the Sun's Meridian Altitude, 4 Gm 3753 pe 

© deg. 35 min. North; I demand the Latitude I am L ? 

I S 
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25 . D. M. 
The Meridian Altitude —— 80 35 Non 
The Sun's Declin ation! add 23 : 28 No g 


The Sum is —— — 10 4 : 03 
From it ſubtract — — — 00: 0 
, — — — 


—— I : 0; Non 


— — 


The Latitude I am in, is 


Example 6. Admit. Augu/t 22, 1751, the Sun's Me. 
ridian Altitude was obſerved to be 85d, 15m. North; [ 
demand the Latitude of that Place? D. M. 

The Meridian Altitude —— 85 : 15 Noth 
The Sun's Þeclination em_—_ — add 8: 02 Noh 
The Sum is — 93 © I7 
From it ſubtract,ꝛ ü ĩ —— 90: oo 


The Latitude of the Place is ======= — OJ : 17 North 


Example 7. Admit, in a Ship at Sea, June I9, 175% 
the Sun's Meridian Altitude is 66d. 46m. North; I de- 
mand the Latitude the Ship is in ? 8 


The Meridian Altitude . 66: 46 North 
The Sun's Declination =—_— — add 23 : 11 Notth 
Complement of the Latitude ——— 8g : 57 

From it ſubtract 


The Ship is nearly under the Equinoctial — oo : 03 South 


Examples to find the Latitude, by obſerving the Stars. 


Examp. 8. Amit I obſerve the Bull's Eye upon the 
Meridian, and find his Meridian Altitude 


to be 50d, 3om. South; I demand the Latitude I am 5 ! 
c 
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he Declination of the Bull's Eye is — 15 : 56 North 
he Meridian Altitude of the Star 50: 30 South 
he Star's Declination ſubtract 15 : 56 North 
omplement of Latitude is — — 34: 34 

btract it from —— c-—— 90 : 00 __ 

he Latitude I am in, is ——.— 55: 26 North 


Example 9. Admit I obſerve the bright Star in the 
rat Dog's Mouth, and J find his Meridian Altitude to be 


5d. 45m. South; I demand the Latitude Jam in! 
D. M. 


he Declin. of the Great Dog's Mouth is 16: 21 South 


he Meridian Altitude of the Star =—— 35: 45 South 
he Star's Declination add 16 : 21 South 


he Height of the Equator is 62: 06 
ubtrat it from — — 90 : 00 


he Latitude I am in, is — —— =— 37 : 54 North 


Examples for working an Obſervation in South Latitude, 


x, 10. Amit the roth Day of May, Anno, 1750, I 
find the Sun's Meridian Altitude, by Obſer- 


N Whtion to be 62d. oom. North; I demand the Latitude the 
u Whip is in? 
| D. N. 
he Meridian Altitude ð . 62: 00 North 


ſhe Sun's Declin ation add 20: 13 North 


The Complement of the Latitude, is $2 : 13 
ubtract it from 90 00 
he Latitude the Ship is in, i: — 07 : 47 South 


Example 11. Admit the 15th Day of January, Anno 
752, in Longitude 150d. Eaſt, I find the Meridian Alti- 
ude, by Obſervation, to be 58d. 45m. North; I de- 
hand the Latitude the Ship is in; _ 

e 
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The Sun's Declination in the Meridian of Londen, { 
the 15th of 3 is 18d. 49m. the daily Difference: 
this Time is 15m. decreafing ; therefore (in the Table 
Proportion) in Page 20, you will find the Proportic 
Minutes to be 6m. which add to the Declination in th 
Meridian of London, the Sum is 18d. 55m. South, th 
Sun's true Declination for the Longitude Ss goo Eaſt, 
The Meridian Altitude — — 58: 45 No 
The Sun's Declination ſubtract 18 : 55 Sout 
Complement of the Latitude, is 29 50 
Subtract it from — ——= 90 200 
The Latitude the Ship is in, in 50: 10 Sou 
Example 12. Admit, the . 12th Day of July, Am 
1753, I find the Sun's Meridian Altitude to be 66 dep, 
52 min. North; I demand the Latitude? D. M. 
The Meridi A Akieude - 66: 52 North 
The 8 us Declination — add 20 04 Nord 
Complement of the Latitude is. 86: 56 
Subtract it from — — —  ; 00 _ 
Latitude required, is — 03: 04 South 
Example 13. A Ship at Sea, the Sun's Declination be- 
ing 15d. 30m. South, and the Sun's Meridian Altitude 
god. 45m. South, I demand the Latitude the Ship is inf 
Anſw. The Latitude is 6d. 15m. South. | 
Example 14. The Sun's Declination being 11d. 14m- 
South, and his Meridian Altitude 79d. 38m. South; 11 
demand the Latitude? Ae 
Anſw. The Latitude is od. 52m. South. 


an' 
by 
Note 1. If you obſerve by the lower Part of the Sun, Ila. 
u muſt add 16m. for the Sun's Semidiameter, and the I de 
Wy 
fre 


um will be the true Altitude of the Sun's Center. 
Nate g. If you obſerve by the upper Limb of the Sun, 
ſubtratt 316m. the Remainder is the Altitude of the 21 
Center. | 
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The Deſeription and Uſe of te QUADRANT. 


HIS Inftrument (called a Quadrant, firſt invented 
by our C Capt. Davis, and thence called 
Vavis's Quadrant) is of a very commodius Form; at 
peſent the moſt general approved Inftrument at Sea, for 
obſerving the Sun's Meridian Altitude. * 
The Form of it (as in the Figure prefixed) may be of 
my Radius or Length, between 18 Inches and 3 Feet; 
but the moſt general now made, are Quadrants of 24 
Inches Radius, with one Arch 65 ces, the other 25 
c and a Glaſs in the Shadow Vane. ; a2 
principal Parts are three Vanes and two Arches ; 
en which Arches the degrees both together make god. 
tom whence it hath the Denomination of a Quadrant. 
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The Horizon Jane (mark'd in the foregoing Figure A, 
and with it's Name) reſpects the Horizon in Time of gh. T 
ſerving: That which gives the Shadow marked B, is the 
Shadow Vine ; and that through which you are to look for Pei 
both Shadow and Horizon marked C, is termed the Sight 
Vane: And all theſe are noted ig the Figure, by their Names. 

Of the two Arches. The leſſer noted DE, is called the © 
both Arch, becauſe it did heretofore contain no more than MW |" 
60 Degrees, and is ſo numbred in/the Figure, but now it E. 
often contains 65, and ſometimes 70 degrees? This Arch C 
is of a ſmall Radius, being ſo deſign'd that the Shadow 
Vane uſed on it, being at ſo ſmall Diſtance from the Ho- 
rizon Vane, on which its Shadow (in time of obſerving) is 
to fall, might be more viſible to the Eye of the Obſerver. 

This Little Arch is divided ſometimes but into every 
5 degrees, and never leſs than every ſingle degree: It's 
numbred from the upper End E, with o, 5, 10, 15, 20, 
c. downwards to D, where it ends in the Line ADF (a 
Line in the middle of the longer Leg of the Quadrant) 
at · 60, 65, or 70 degrees, according as the other Arch is 
divided; fo that the — at D and F together, ever 
muſt make 9o degrees. 

The Greater Arch, GF, is called the 3oth- Arch: it's 
of a large Radius, that it might contain the leſſer Diviſions 
of a degree ; and being of a- competent Breadth, thereon 
are uſually deſcribed 9g Concentric Circles, interſected with 
three Diagonal Lines in each degree, making each Inter- 
ſection two Minutes of a Degree. | 

The Great Arch is divided on the Limb into Degrees 
by long Strokes, each again ſubdivided into ſix equal 
Parts, by ſhorter Strokes; each ſmall Diviſion being 10 
Minutes, and are numbered from the lower End G, with 

„10, 15, Cc. upwards to F, where it ends in the 

ine ALF, either at 20, 25, or 30 degrees: The Fi- 
gures always at F and D together make 90, as in this Fi- 


ure. 
8 The 


* 


The Mariner*s Compaſs Refifid. 161 


The Uſe of the Quadrant. 


TH15 Inſtrument is rarely uſed otherwiſe than to 


obſerve. the Sun's Meridian Altitude z which to 
perform, I thus. deſcribe. _ 

1. Put the Horizon Vane AB on the End A, and cloſe 
to the Center A; the Sight Vane put on the Arch GF, 
cloſe to the Back of it; and the Shadow Vane put on the 
litle Arch DE, cloſe to the Back of it, and fix the upper 
Edze of the Vane to a Number of Degrees leſs than the 
Complement of the Altitude by 15 or 20 Degrees, 

2. The Vanes being thus fixed upon the Quadrant, 
turning, your Back towards the Sun, the End G in your 
Hand, and F uppermoſt, look thro” the Sight Vane, cau- 


ſirg the upper Edge of the Shade of the Shadow Vane to 


lie upon the upper Edge of the Slit in the Horizon Vane, 
where is drawn a black Line; at the ſame time, if the 
Horizon appear thro' the ſaid Slit in the Horizon Vane, 
the Vanes on the Quadrant ſtand at the Sun's preſent 
Altitude, 

3. But if the Sky appear inſtead of the Horizon, ſlide 
the Sight Vane a little higher towards F; on the con- 
tary, if the Sea appear inſtead of the Horizon, then ſlide 
the Sight Vane lower towards G; continue ſo to do till 
the Horizon appear thro? the Horizon Vane. 

4. In order to obtain the Meridian Altitude (which 
s the greateſt Altitude the Sun will have that Day, and 
the thing uſed to find the. Latitude) continue obſerving z 


and as the Sun rites, the Sea will appear thro” the Horizon 


Vane ; and the Sight Vane mult be {lid lower accordingly : 


Thus do, obſerving as often 'as may be convenient, till 


the Sun is at the higheſt. ' 


* 


5. When the Sun begins to fall, the Sky will appear 
(through the Horizon Vane) inſtead of the Horizon; then 


de fiſt obſerving for that Day. | | 
6. Having thus done, add the degrees the upper Edge 
or the Shade Vane ſtandeth at, to the degrees and min. 


cut by the Inſide of the Sight Vane, their Sum is the Com- 
N. 
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— 
= 2 
SE = - * 
— 8 — — * 


— — — 


— 
= 
—— 

V + ww 


— oe 
— 


— — — 
— — — 


—— — — ES. 
— CCC eee 
> . 


162 The Mariner's Compaſs Refiified. . 


plement of the Sun's Meridian Altitude, or the Diſtance 
of the upper Edge of the Sun from the Zenith ; to which 
Sum add 16m. the Sun's Semi-diameter, and the laſt Sum 
is the Diſtance of the Sun's Center from the Zenith, being 


the true Complement of the Sun's Meridian Altitude. 


Note, The upper Edge of the Shade of the Shadow 
Vane reſpects the upper Limb of the Sun, and the lower 
Edge of the ſaid Shade anſwers to the lower Limb of the 
Sun ; ſo that obſerviug by the firſt, you are to add 16 
minutes; on the contrary, obſerving by the latter, ſub. 
tract 16 minutes, to, or from what's on the Quadrant, 
the Sum or Difference is the Diſtance of the Sun's Center 
from the Zenith, called his Zenith Diſtance, or Comple- 
ment of his Meridian Altitude, 5 

Thus I have ſhewed how to take an Obſervation with 
the Quadrant; I come now to ſhew how to work it. 
The Differenee in working an Obſervation taken by. the 
Fore-ſtaff and Quadrant, is only this; By the Fore-ſtaff 
you take the Altitude, by the Quadrant the Comple- 
ment of the Altitude, or the Diſtance of, the Sun from 
the Zenith, | 

Altitude is the Diſtance of the Sun from the Horizon; 
therefore if you ſubtract the Complement of the Altitude 
from god. the Remainder is the Altitude; which you may 
uſe as in the Uſe of the Fore-ſtaff, in Page 151. 

But it's uſual to work Obſervations (made by the 
Quadrant) by the Complement of the Sun's Meridian 
Altitude: I will therefore give ſome general Rules, and 
ſome particular Examples for their Explanation. 


The General Rules are, 


11 F the Sun hath North Declination, and upon the 


Meridian to the Southward of. the Obſerver, add 
the Sun's Declination to the Zenith Diſtance, or (Com- 
plement of the Sun's Meridian Altitude) the Sum is the 
Latitude you are in North. _ _ 

2. It the. Sun be to the Southward of you, and hath 
douth Declination, ſubtract the Sun's Declination from 
f . \ the 


9 -— DD” > 
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the Zenith Diſtance, the Remainder will be the Latitude 
you are in, North; But if the Declination exceed the 
Zenith Diſtance ſubtract the leſs from the crcater, and the 
Remainder is the Latitude, South. | 

3. If the Sun be to the Northward of you, and hath 
South Declination, add the Sun 's Declination to his Zenith 
Diſtance, the Sum will be the Latitude, South. 

4. If the Sun be to the Northward of you, and hath 
North Declination, ſubttact the Sun's Declination from 
his Zenith Diſtance, the Remainder will be the Latitude, 
South; but if the Declination exceed the Zenith Diſtance, 
ſubtract the Yeſs from the greater, and it gives the La- 
titude, North. 

I might have given more general Rules; but if you 
underſtand thoſe eight Rules for the Uſe of the Fore-ſtaff, 
you can't, err in theſe, for uſing the Quadrant: Ard for 
their Explanation, Tee the Examples following. 


Working an Obſervation in the North Latitude, 


Example 1. ON the 16th of April 1751, the Sun 
| comes to the Meridian in the South, 
and by Obſervation, fuund his Zenith Diſtance, or Com- 
plament of his. Meridian Altitude, to be 34d. 47m. that 
is, his upper Limb was ſo much from the Zenith : I de- 
mand the Latitude of the Place of Obſervation FA 
D. N 
Compl, of the Sun's Meridian Altitude 34: 47 South 
The Sun's Semidiameter e—_—_—— add oo: 16 
Diſtance of the Sun's Center from Zenicth—35 : 03 South 
Declination em—_— -- — add 12 : 49 North 
Latitude of the Place required, is 46 : 52 North 


Example 2. The 14th Day of Augu/t, Anno 1751. J 
find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 28d. 48m. South; I demand the La- 
titude the Ship is in 2 | 


L 2 Comp. 
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Comp. of the Sun's Meridian Altitude —28 : 48 South 


Sun's Semidiameter dd oo: 16 
Diſtance of the Sun's Center from Zenith 29 : 8 South 


The Sun's Declination = — add 10: 52 North 
The Latitude the Ship is in, is —— 39 : 56 North 


Example 3. Sept. 13. 1751. I find the Complement 
of the Sun's Meridian Altitude, by Obſervation to be 


47d. 35m. South; I demand the Latitude I am in? 


D. M. 
Comp. of the Sun's Meridian Alt. —— 47 : 35 South 
Sun's Semidiameter = m_—— add oo: 6 


Diſtance of the Sun's Center from Zenith—47 : 51 South 
The Sun's Deelin ation... ſubtract 993 23 South 


The Latitude the Ship is in, is —=— 77: 28 North 


Example 4. The 5th Day of November, Anno 1751, 
I find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 524d. oom. South; I demand the La- 


titude the Ship is in ? s. 
Compl. of the Sun's Meridian Alt. 52 : oo South 
Sun's Semidiameter enm—___ add OO : 16 


Diſtance of the Sun's Center from Zenith 52 : 16 South 
The Declination of the Sun — ſubtract 18 : 45 South 


Latitude the Ship is in, is — ᷣͥͤ— —ä— 33 3 31 North 


Example 5. The 27th of May, 1752, the Sun to the 
Northward of me, and the Complement of his Meridian 
Altitude by Obſervation is x0d. 15m. I demand the La- 
tude the Ship is in ? D. M. 

Sun's Declination 22 : 50 North 


Complement of Sun's Meridian Altitude —10 : 15 North 
The Sun's Semidiameter add oo : 16 


— 


The Sun's true Zenith Diſtance, ſubtract "To : 31 North 
g North 
Example 


Latitude the Ship is in, —— 12 2 1 
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Example 6. Admt the 29th Day of June, Auno 1753, 
the Sun upon the Meridian, I find by Obſervation the 
upper Limb of the Sun is 6d. 42m. to the Northward of 
my Zenith ; I demand the Latitude I am = 1 


Sun's Declination — nc — 22 2 15 North 


Sun's Supreme Marg. Diſtance from Zen. o6 : 42 North 
Sun's Semidiamete . OO ; 16 


| 


Diſt, of Sun's Center from Zenith, Subtr. o6 : 58 North 


Y 


Latitude the Ship is in, is — I; : 17 North 

Examp. 7. The 21ſt of July, Anno 1751, in Lon- 
gitude- 165 deg. Weſt, and the Sun being upon the Me- 
ridian, 1 find by Obſervation, the Supeme Margin of the 
Sun is 16d. 45m. to the Northward of my Zenith? I de- 
mand the Latitude the Ship is in? | 


D. M. 
The Sun's Declination at Londow —— 18 : 07 North 
Proportional min. for Longitude ſubtract oo: 07 


Sun's Declination in the Meridian given 18 : oo North 


Sun's Supreme Marg. Diſt. from Zenith 16 : 45 North 


Sun's Semidiameter add 00 ; 16 
Sun's Central Dift. ſrom the Zenith ſubtr. 17 : o North 


Latitude the Ship is in, i  : 59 North 


Working an Obſervation in South Latitude, 


Example 8. HE 14th Day of 7h, Anno 1753, in 
PX T Longuude = 4 Eaſt, and — Sun 

being upon the Meridian, I find the Complement of his 

Meridian Altitude, by Obſervation, to be 48d. 28m. 

North; I demand the Latitude the Ship is in? 

L 3 Com- 
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| | "4 < Sh -_ | 
Comp. of the Sun's Meridian Alritude — 48 : 28 North 
Sun's Semidiameter — dd oo: 16 
Sun's Central Diſtance from the Zenith — 48: 44 North 
Sun's Declination for the Longit. ſubtract 19 : 43 North 
The Latitude the Ship is in, is — 29 : 01 South 


' Example 9. The 25th of October, Anno 1752, in 
Lorgitude 120 deg, Weſt, and the Complement of the 
Sun's Merigian Altitude, by Obſervation, is 29d. 29m. 
North ; I demand the Latitude the Ship is in? 


D. M. 
Comp. of the Sun's Meridian Altitude — 27 : 29 North 
Sun's Semidiameter add — 00 16 


Sun's Central Diſtance from the Zenith — 27 : 45 North 
Ihe Declination of the Sun Prop. — add 16 : oo South 


The Latitude the Ship is in, is 43 : 29 South 


Example 10. Admit the 24th of December, Ann 
1751, I find the Sun upon the South Part of. the Meri- 
dian, and by Obſervation the Complement of the Sun's 
Meridian Altitude 15d. 10m. I demand the Latitude the 


Ship is in? f 


D. M. 
Compl. of the Sun's Meridian Altitude — 15: 10 South 
Sun's Semidiameter —— - add oo : 16 


Sun's Central Diſt, from the Zenith ſubtr. 15 : 26 South 


The Declination of the dun — 22 : 47 South 


Latitude the Ship is in, Þ. 07 : 21 South 


Thus much I thought neceſſary to add by way of Ex- 
Panation upon the foregoing Rules, in Page 161, which 
ſhew a perfect Way, by. oft Obſerving ; that is, how to 
take and work an Obſervation with more Exactneſs than 
hath becn formerly uſed, 


Note 1, 


— 
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Note 1. The Sun's Semidiameter, here added to the 
Complement of its Meridian Altitude, may be placed 
on the Quadrant, that its Addition by the Pen may be 
omitted. For this Purpoſe the Quadrants have on the 
back Edge of the little Arch (every 5 degrees numbred, 
differing from thoſe on the flat Side) the Semidiameter 
of the Sun: So that placing the upper Edge of the Sha- 
dow Vane to the Degree on the foreſaid Back Edge of 
the Arch, the Quadrant then_ſheweth the true Comple- 
ment of the Altitude, or the Diſtance of the Sun's Cen. 
ter from the Zenith: which prevents adding 16 min. after 
obſerving. 

Note 2. There is another Contrivance of late, which 
is putting a Convex Glaſs in the middle of the Edge of 
the Horizon Vane ;z which Glaſs, in time of obſerving, 
is to caſt an illuminated Spot on a round black Spot 
made in the Horizon Vane; This is uſeful when the 
Edge of the Shade of the Shadow Vane is not very con- 
ſpicuous, that being diſcernable when the latter is not. 
The manner is thus: 

Set that part of the Shadow Vane, which is right againſt 
the middle or Center of the Glaſs, to the Degrees on the 
little Arch, and then, cauſe the enlightned Spot of the 
Glaſs to lie on the black Spot or Circle on the Horizon 
Vane ; at the ſame Time look for the Horizon through 
it, as before directed, in Page 160: So you will have 
(obſerving by this Glaſs in the Vane) the true Comple- 
ment of the Sun's Altitude, or the Diſtance of his Center 
from the Zenith, 


The Deſcription and Uſe of th NOCT URNAL. 


1. TH E Nocturnal conſiſts of three Parts; the firſt 
termed the Unmoveable Part, is the broadeſt and 
greateſt; on which is a Handle to hold it by, in time of 
Obſervation, or uſing it. "l 
| L 4 On | 
| 1 
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On the foreſide of which, in the outermoſt Circle, are 
the twelve Months, and each Month ſubdivided into its 
re ſoective Days; they are counted towards the Right- 
hand, marked with their Names, or the firſt Letters 
thereof; as Fan. for January, Feb. for February, Mar 
for March, &c. Within the Circle of Months is 2 
Circle divided into 24 equal Parts or Hours, cach Hour 
divided into Halves and Quarters; uſed: to find the Time 
of Full Sea or High Water. | - 

On the Back-ſide of this Part, ate the 32 Points of the 
Marincr's Compaſs, South uppermoſt, and Eaſt on the 
Left hand: To each Point is ſet the Declination of the 
North Star, above or under the Pole; which is known by 
Und. for Under, Abo. for Above. 

There bas formerly been made two Sorts of NeoQur- 
nals, one for the Great Bear, the other for the Litile 
Bear : Thoſe made for the Guards of the Great Bear, 
or Charles's Wane, commonly called the two Pointen, 
have February at the Top; but thoſe made for tte 
Guards for the Little Bear, have April at the Top: But 
they are now made for both Bears in one Nocturnal, and 
are known by having either two Circles of Months, marked 
GB and LB; or two ſhort Teeth or Indices, proceeding 
from the ſecond or middle Part of it, marked GB and 
LB; fignifying Great Bear, or Little Bear. 

2. The ſecond moveable middle Part hath two Cir 
cles on it; the outermoſt is divided into the 29 Day: 
and a half of the Moon's Age; the innermoſt is divided 
in 24 equal Parts or Hours, each Hour ſubdivided into 
Halfs and Quarters; this Part hath a Tooth, or {hot 
Index proceeding from it, with the Edge continued in 
a Right-line from the Center, which is to be ſet to the 
Day of the Month when uſed : ſome have two Indices, 
marked G on one, and L on the other; G ſtanding for 
Great Bear, and L for Little Bear; ſignifying the 
Nocturnal is made for both Bears; and may be uſed 
for either, X 3 The 


* 


3 
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3, The third and moveable Part is called the Index; 

ts uppermoſt, on the Fore fide of the Inſtrument, ha- 
ing one Edge proceeding in a Right. line from the 
enter, which (in Time of Obſervation) muſt be turned 
o the Guards: Through all three Pieces, in the Center 
of the Inſtrument, is a Hole, through which you are to 
ſe the North Star, when the Index is turned to the 
Guards, | 


The Uſe of the Nocturnal. 


BY it may be found the Hour of the Night, the Bear- 
ing of the Guards, and the Declination of the North 
Star from the Pole ; by which may be found the Latitude, 
25 ſhall be ſhewed in order. 


1. To find the Hour of the Night, 


1. Place the Index of the ſecond, or middle Piece, 
to the Day of the Month; where it is to be kept, till 
me Obſervation is ended: Then taking the Handle in 
-{ WJ four Hand, wirh the Fere - ſide towards you, and hold. 
ing it upright, (which you may diſcern when you do ſo, 
aby the Tip on. the Top of the firſt or great Part of the 

Nocturnal) look through the Hole in the Center for the 
r · North Star. | 
ys 2. Turn that Edge of the long Index, which pro- 
(WW ceedeth from the Center to the Guards, ſeeing at the 
o fame Time the North Star through that Hole: Then 
vill the Index ſhew the Hour of the Night on the ſecond, 
in or middle Part. 
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2. To find the Bearing of the Guards, either of the 
tle or Great Bear; that is, upon what Point of the 
ompaſs they are, and thereby the North Srar's Declina- 
n from the Pole. | 
1. Having obſerved all the particular Directions as 
fore, in finding the Hour of the Night, you muſt ſee 
e North Star through the Hole, and the Guards by the 
age of the long Index. 
2. Then look on the Back-fide of the Neurnal, what 
oint of the Compaſs ſtandeth againſt the foreſaid Edge 
the Index which is the -Bearing of the Guards ; and 
the ſaid Point of the Compaſs is figured the North 
ar's Declination from the Pole at that Time, either 
ove or under, | 
Example 1. The 20th of December, at Six of the 
lock in the Morning, obſerving the Pointers or Guards 
f the Great Bear by the Edge of the Index : I demand 
heir Bearing, and Declination of the North Star. | 
Right againſt the Edge of that Index you obſerve 
ith, and on the Backſide of the NoZurnal, is S. W. 
S. the Point of the Compaſs required; and on the 
aid Point of the Compaſs is 2d. 33m. und. ſignifying 
he North Star is then 2d, 33m. under the Pole, in the 
iccle marked G. B. | 
Example 2. The 24th of February, I obſerve (accord- 
g to the Direction before given) at Seven of the Clock 
n the Evening, the Guard of the Little Bear by the 
dge of the long Index : I demand their Bearing, and 
clination of the North Star? 

Seeing the North Star thro* the Hole in the middle, and 
he Guard of the Little Bear by the Edge of the Long In- 
lex, (note always, that Edge reſpecting the Center of the 
Inſtrument) and the Index cutting Seven of the Clock; 
hen on the Back- ſide of the No#urna!, and againſt the ſaid 
Ldge of the Index, is NE. the Point of their Bearing ; and 
dn the ſaid Point is figured od. 35m. Abo. which ſignifieth 
e North Star is then 35 Minutes above the Pole, in the 
cle marked L. B. 3. Tg 
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3. To find the Moon's Southing by the Nocturnal. 
To do this, look the Moon's Age in the outermef 
Circle, on the midd'e or ſecond Piece of the Nocturnal 
and right againſt it, in the innermoſt Circle of the fan; 
Piece is the Southing, ; | Ho 


Example. / the Moon be 19 Days old, I demand 
Southing ? . 

Right againſt 19, in the outermoſt Circle, is almoft ;. 
in the innermoſt Circle; which is half an Hour paſt Thie 
of the Clock in the Morning nearly, the Time of 1h 
Moon's coming to the South. 
4. To find the Time of Full Sca by the Nocturnal. 

1. Set the ſhort Index of the middle Part which ſtand 
at 12, to the Time of Full Sea, on the New or Fu 
Moon (for the Place propoſed) in the innermoſt Circle d 
the great Piece. | 

2. Keeping that there, bring the long Index to the 
Moon's (Southing, or) Age, on the middle Piece. 

Then right againſt the long Index, and , in the 

innermoſt Circle on the great Piece, is the Time of Full 
Sea required, 


Example. The Moon being 19 Days old, I demand tit 

Time of Full Sea at Giaveſend ? . 
1. Bring the Index of the middle Part (which ſtands at 
12) to 14 Hour, which is N N. E. and S. S. W. tt 
Point of the Compaſs making Full Sea at . Graveſend, (on 
the New and Eull Moon) in the innermoſt Circle of 24 
Hours on the great Piece, keeping that faſt there. 
2. Turn the long Index to 19 Days (the Moon's Age, of 
to 35 Hours, the Moon's Southing) on the middle Piece. 
3. Then right againſt the long Index, and in tht 
innermoſt Circle (on the great Piece) is 5 Hours, it 
Time of Full Sea, or High-Water in the Morning, 4 
Grave/end, * - 
4 
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7e find the Latitude by the Nocturnal and Fore ſtaff, 


. Find the North Star's Declination from the Pole, by 
ſerving with the Nocturnal, as directed in Example 1 
d 2, of the ſecond Uſe, in Page 171. 

2. Then (at the ſame Time) with a Fore-ſtaff, take the 
titude of the North Star. | 

2. If the North Star be above the Pole, ſubtract, its 
clination from (if under, add to) its Altitude: The 
mor Difference, is the Latitude required. 


Example 1. Suppoſe the 14th of February, at Seven of 
e Clock in the Evening obſerving with the Nocturnal, 
bu find the Guard of the Little Bear to bear N. E. which 
od. 35m. above the Pole; and at the fame time, by 
=: Fore-ſtaff, find the Altitude of the North Star 42d. 
om, I demand the Latitude of the Place ? 
WES, » JE © 
rom the Altitude of the North Star — 42 ; 10 
ubtrat its Declination above the Pole — oo : 35 


emainder is the Latitude required 41: 35 North 


Example 2, The 20th of December, at Six of the 
lock in the Morning, obſerving with the Nocturnal, I 
d the Guards or Pointers of the Great Bear 8. W. by 8. 
hich is 2d. 33m. under the Pole; and at the ſame Time, 
the Fore-ſtaff, find the Altitude of the North Star 
5d, 22m. I demand the Latitude of the Place of Ob- 
ration ? D. M, 
o the Altitude of the North Sta 45: 22 
\dd its Declination from the Pole under — o2 : 33 


zum is the Latitude required 47: 55 North 


The Deſcription and Uſe of Gunter's Scale. 


HIS Inſtrument, for its quick and eaſy Diſpatch of 


the moſt common and uſeful Proportions, deſerves 
as 
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are generally to be known in its Uſes, as by its Nan 
On that Account I'll touch on its Deſcription before 
manifold Uſes, as brief and plain as poſſible. 

1. Gunter's Scale (fo called from Mr. Gunter, its 
Contriver) is uſually made or Box Wood, common 
two Feet long, and one Inch and a half broad; on whi 
are placed the Lines or Scales of Numbers, Sines, Ta 
gents, Sc. There are two Sorts, the Long Gunter, 
the Sliding Gunter: On both Sorts are the ſame Line 
though differently uſed ; the firſt Sort with the Compaſt 
the latter by Sliding, 

2. The Lines (moſt uſual now) ſet on Gunter's, u 
eight, and have their Names at the Right-hand E 
thereof, under one another, thus ; Sine Rumb, Tan 
Rumb, Numbers, Sines, Verſed Sines, Tangents, Merid 
(for Meridional Parts) and Equal Parts. 

3. The Sine Rumb, and Tang. Rumb, are hoth Points 
the Mariner's Compaſs ; the firſt is figured from the Ll 
hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and 8, 
which is a Braſs Center-pin ; the latter is figured thus, 1, 2 
3, and 4, at the ſaid Center-pin, and thence back agi 
towards the Left-hand with 5, 6, and 7; each Point 
both Lines (where it can) is ſubdiyided into Halfs at 
Quarters: "Theſe two Lines are only uſeful in Navigation, 

4. The next under Tang. Rumb, is the Line of Nun 
bers, figured thus ; near the Left-hand End it- begins 
1, and towards the Right-hand is 2, 3, 4, 5, 6, 7» 0 
9 3 then 1 in the middle, at which is a Braſs Center: pn 
going ſtill on 2, 3, 4, 5, 6, 7, 8, 9, andioattl 
End, where is another Center-pin : This Line is of ger 
ral Uſe, and requires the larger Account of it; wherelogfy 
take theſe three following Notes for the Line of Numbe!s. Nu. 


Note 1. All the Figures on this Line may be taken ui 
as they ſtand ; or be increaſed, or diminiſted at Plau 
Jo it be in Decuple or Ten-fold Proportion. That is, .. 
firſt 1 may be counted for x, or 10, or 100, or 1000, . 


+ 
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n the next 2 is accordingly 2, or 20, or 200, or 
o, Cc. Again, the firſt 1 may be reckoned for x 
nth, or 1 Hundredth, or for 1 Thouſandth Part, c. 
n the next 2 is 2 Tenths, or 2 Hundredths, or 2 
ouſandth Parts, &c. 
do that if the firſt 1 be eſteemed x, the middle 1 is 
10; and 2 to its Right-hard is then 20, 3 then ts 
„ 4 is 40, and 10 at the End is 100. Again, if the 
-1 be counted 10, the next 2 is 20, 3 is 30, and 
on, making the middle x now 100 ; te next 2 is 
ho, 3 is 300, 4 is 400, and 10 at the End is now 
00. 
In like manner, if the firſt x be eſteemed for x Tenth 
rt, the next 2 is 2 Tenths, and the middle x is now 
and the next 2 is 2, and 10 at the End is now 10, 
gain, if the firſt x be counted for 1 Hundredth Part, 
enext 2 is 2 Hundreth Parts; the middle 1 is now 
> Hundredth Parts, or x Tenth Part; and the next 2 is 
Tenth Parts; and 10 at the End, is now but 1 whole 
lumber or Integer, g 


Note 2. As the Figures are increaſed, or diminiſbed in 
heir Value, ſo in like manner muſt all the intermediate 
trokes or Subdiviſions be increaſed or decreaſed : That 
, If the firſt (1 at the Left-hand) be counted 1, then 2 
dn the Right-hand of it) is 2; and each Subdiviſion be- 
een them now is one Tenth Part, and ſo all the way to 
he middle 1, which now is 10; the next 2 is 20. Now 
de longer Strokes between 1 and 2 are to to be counted 
om 1, thus 11, 12, (where is a Braſs- pin) then 13, 14, 
5, (ſomething a longer Stroke than the reſt) then 16, 17, 
8, 19, and 20, at the Figure 2: Ard all the ſhorter 
dtrokes between theſe longer are now each to be counted 
ora Tenth Part ; from the middle x to the next 2, now 
0; from whence the longer Strokes between the Fi- 
ures are Units, thus 21, 22, 23, Fc. to 3, h. ch now 
30; and the ſhorter Strokes between them, each 


Www is 2 Tenth Parts of an Integer, ; from 2, pg 
: art 
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1 Stroke (or little Diviſion) is five tenth Parts of n mu 
nit. 

Again, If 1 at the Left-hand be Ten, the F igures 
between it and the middle x are common Tens, and tte fins 
Subdiviſions (between each Figure) are Units, and from 
the middle 1 to 10 at the End, each Figure is ſo mam Mi 
Hundreds; and between theſe Figures, each longet 
Diviſions are Tens; and from the middle 1 to 2, each 
leſs Diviſion is an Unit; from 2 to 3, each leſs Stroke , hy 
two Units z from the Figure 3 to the End, each ſhortet I an 
Stroke is five Units. - 

Note 3. On the Line of Numbers may be counted / in 
Number of any Denomination z whether Meaſure, »M 6c 
Inches, Feet, Yards, Miles, Leagues, c. or Weight, MW w 
as Hundreds, Pounds, Ounces, Sc. or Money, ul L 
Pounds, Shillings, Pence, Sc. or Time, as Year; ce 
Months, Days, Hours, Cc. provided always the Integer 
1 divided, or ſuppoſe] to be divided Decimally, or into 

ens. | 

5. Next under Numbers is the Line of Sixes, begining 
at the Left-hand, and hgured thus; 1, 2, 3, c. to 10; 
then 20, 30, 40, Cc. to go, ending at the Right-hand, 
where is a Braſs Center Pin: Theſe Figures never change 
their Value or Denomination, being here (and in all other 
Lines under it) called Degrees. . 

From the Beginning of this Line to 10 Degrees, each 
Degree is divided into 12 Paris, by longer and ſherier 
Strokes, making each 5 Minutes; from 10 Degrees t0 
20, each ſmaller Stroke has 10 Minutes; from 20 to 3 
Degrees, each is fifteen Minutes; from thence to 69 
Degrees, ſome are twenty, but the moſt are thirty Mi- 
nutes; and from 60 to 80 Degrees, each Diviſion is a De- 
gree; 80 and go are ſo near together, that it admits but 
of one Stroke between, which is for 85 Degrees, 

6. Next to the Line of Sines is the Verſed Sines, 
beginning at the Right-hand againſt go, (in the 
Sines) and from thence figured towards the Left-hand; 

ed N thus, 
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thus, 10, 20, 30, 40, Cc. ending (at the Left-hand End) 
about 169 Degrees; the Subdiviſions are thus, from 
10 to 30, each is 2 Degreee ; from thence to go, it's 
fingle Degrees; from thence to 120 it's half Degrees; 
and from thence to the End, it's divided into each 15 
Minutes. 

7. Under Verſed Sines is the Line of Tangents, be- 
ginning at the Left-end, as the Sizes do; from thence 
heured to the Right hand, thus, 1, 2, 3, Cc. to 105 
and ſo on, 20, 30, 40, and 45 at the Right-hand, where 
is a little Braſs Center-pin, juſt under and even with go 
in the Sines ; from thence back again it is figured 50, 
bo, 70, 89, Cc. to 8g ; ending at the Left-hand End, 
where it began at 1 Degree: The Subdiviſions of this 
Line are like thofe of the Sines, ſo paſſing, that I pro- 
ceed/; 

8. Next to the Tangents (and under it) is the Line 
ef Meridional Parts, beginning at the Right-hand, and 
is figured thus, 10, 20, 30, Cc. to the Left-hand, 
where it ends at 87 Degrees : T his Line, with the Line 
of equal Parts under it, are uſed together only in Mer- 
eator's Sailing; the uppermoft Line contains the De- 
grees of the Meridian cr Latitude in a Meicacor's Chart, 
and the lower is the Equinoctial, and contains the Degrees 
of Longitude. | 

9. Theſe eight Lines thus deſcribed, are ſet on the 
Sliding Gunter, but not in the ſame Order, being ſome 
on one. fide, and ſome on other : Alſo the Line of 
Numbers, Sines, and Tongents, are ſet double, that 
is, one on each fide, as the middle Piece flides ; which 
middle Piece, is ſo contrived, to flip to and fro eaſily, 
to ſlide out, and to be put in, any Side uppermoſt, in 
order to bring thoſe Lines together (or againſt one an- 
2 moſt proper for ſolving the Queſtion wrought by 
the Sliding Gunter: Of which this ſhort Deſcription 


may ſuffice, | 
M 1. The 
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1. The Le of Gunter's Scale, both ſingle and fliding, in 
Arithmetic, 


JN order to a right underſtanding of the Uſe of this 

Scale, it's neceſſary to number well on it ; that is, to 
find readily a Place repreſenting any given Number, 
and that chiefly on the Line of Numbers ; which is « 
follows, 


PROBLEM I. 7 find a whole Number on the Lin 
of Numbers. 


Rule 1. L OO K the firſt Figure of the given Number 
c among the figured Diviſions. 

2. For the ſecond Figure count ſo many Tenths (or 
longer Strokes) from the figured Diviſion, towards the 
Righi-hand, as are Units in the ſaid ſecond Figure. 

- Then for the third Figure, count from the lf 
Tenth (repreſenting the ſecond Figure) ſo many lefler 
Strokes (or Centeſms) as that Figure hath Units, 

4. In like manner, for the fourth Figure, count from 
the laſt Centeſm ſo many Thouſands (or lefler Strokes) 
as are Units in it; and fo on, for more Figures; though 
four Figures, or Thouſands, are as many as can well be 
deſcerned on a two Foot Gunter, 

5. This done, the laſt Place is the Point where the 
propounded Number is repreſented. 


Example 1. To find the Point, in the Line of Numbers 
that doth repreſent 12 ? 

; According to the Rule above, I take the Diviſion at 
the Figure x (in the middle of the Line of Numbers) 
for the firſt Figure of 1a, the propounded Number ; 
then for 2, the ſecond Figure, I count two Tenths (or 
longer Strokes to the Right-hand, from the faid Stroke 
at 13 and this laſt is the Point repreſenting 12, where 
(moſt commonly) is a ſmall Braſs Center-pin, being oft 
in Uſe. 
Exampit 
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Example 2. Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found ? 

The firſt Figure in the Number 22 being 2, I take the 
Diviſion at the Figure 2 for it; and for the ſecond Figure 
being 2, I count 2 Tenths onwards ; and that is the Point 
repreſenting 22, 


Example 3. I defire to know the Point, on the Line of 
Numbers, that doth repreſent 144 ? 

The firſt Figure being 1, I take the Diviſion at the 
middle x for it; the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 4 
Centeſms farther, for the third and laſt Figure: This laſt 
Place is the Point repreſenting 144. 


Example 4. Let it be required to find, on the Line of 
Numbers, the Point repreſenting 1728 ? 


For the firſt Figure 1, take the middle x ; for the ſe- 
cond Figure 7, count as before, onward, 7 Tenths, and 
that is 1700; then for 2, the third Figure, count 2 Cen- 
teſms from the laſt, and it repreſents 1720; laſtly, for 
the fourth Figure 8, eſtimate 8 thouſand Parts from the 
laſt ; This Point laſt found, repreſenth 1728. 


PRO B. II. To find à Frafiion, or broken Number, on 
the Line of Number. 


T HE Fractions to be found on this Line muſt always 

be Decimal ; as theſe, 1, or, oo; 2, oz, 002, &.. 
that is, Fe. 182 TECG 18, 23,5 17885 Sc. either of 
Inches, Feet, Yards, Miles, or the like; alſo in Weight, 
or Time, or any other Denomination whatſoever. 

So that all other Fractions muſt be reduced into De- 
cimals, before they can be found on the Line of Num. 
bers; and being ſo reduced, they are expreſſed and found 
upon this Line as whole Numbers by the Rule in Pro- 


blem_ I. and needs no Example. = 
M 2 PRO B. 
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PRO B. III. To 2 Multiplication by the Line if 


umbers. 


| The Rule is, 
S r is to the Multiplier, ſo is the Multiplicand to the 
Product. | 
Now to work this, or any Proportion on the Gunter, 
this is a General Rule. 


1. Extend the Compaſſes from the firſt Term to the 
ſecond Term. | 
2. That Extent (in the Compaſſes) laid the fame wy] 
from the third Term, will reach to the fourth Term, c 
Thing required. 


By the ſliding Gunter, thus; 

1. Set the firſt. Term, counted on the Sliding o 
middle Piece, right againſt the ſecond Term, counted on 
the fixed Piece. 

2. Then ſeek the third Term, (always on the ſame 
Piece the firſt Term was counted) and againſt it on the 
other Part is the fourth Term, or Thing required, 


Example 1. What is the Product of 8 multiplied by 4 
The Analogy or Proportion is this: As 1 is to 4, foi 
$ to the Product. | 
Or, it is thus: As x is to 8, ſo is 4 to the Product. 
1. By the Gunter with Compaſſes, thus ; 


Extend the Compaſſes from x to 4 ; the Extent lid 
from 8 (the ſame way) reacheth to 32, the Product of 6 


Or, the Extent from 1 to 8, being laid from 4, reach: 


2. By 


eth to 32, the Froduct, as before, 
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2. By the ſiding Gunter, thus; 

Get 1 at the beginning of the middle or ſliding Piece, 
right againſt 4 on the fixed or outſide Piece; then 
zpzinſt 4 on the firſt, is 32 on the ſecond, the Product 
! uired, 

"Or (ſet as before) 1 againſt 8; then againſt 4 on the 
firſt is 32 on the ſecond, the Product, as before. 


Exomble 2. What is the Product of 16, multiplied by 5 ? 
The Proportion to work it by, is this: As 1 is to g, fo 
8 16 to the Product. 


1. By Gunter with Compaſſes, it's thus; 
The Extent fom 1 to 5 being laid from 16, reacheth 
to 80, the Product required. 


2. By the ſliding Gunter, thus; | 

Set 1 on the middle Piece, againſt 5 on the outſide Piece; 
then againſt 16 on the firſt is 80 on the ſecond, the Pro- 
duct, as before. . 


PRO B. IV. To perform Diviſion by the Line of Numbers, 


The Rule or Proportion is this : | 


AS the Diviſor 1s to 1, ſo is the Dividend to the 
Quotient, a 


Example 1. If the Dividend be 64, and the Divifor 4s 
what is the Quotient ? OO. 


To do this, the Proportion is; As 4 is to 1, ſo is 64 
to the Quotient required. 


1. By Gunter with Compaſſes, thus; 
The Extent from 4 to 1, laid (the ſame way) from 64, 
reacheth tg 16, the Quotient required, 
n | 2. By 


— 
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2. By the /liding Gunter, thus; 
Set 4 on the outſide Piece, againſt x on the midde 
Piece; then againſt 64 on the firſt, is 16 on the Second; 1 
which is the Quotient as beſore. ſe 


Example 2. How often is 144 contained in 1728? 
To do this, the Proportion is thus: As 144 is to 1, f P 
is 1728 to the Anſwer. 


1. By Gunter with Compaſſes, thus ; 
The Extent from 144 to 1, reacheth from 1728 to 
12, the Quotient and Anſwer required, 


2. By the fliding Gunter, thus; 

Set 144 on the outfide Piece, againſt 1 on the middle 

Piece; then againſt 1728 on ihe firſt, is 12 on the ſecond, 
which is the Quotient as above. 


P R O B. V. To reduce a Pulear Fraction to a Dii- 
mal, by the Line of Numbers, 


| To perform this, the Proportion is thus ; 
A® the Denominator (or the given Fraction) is to its 
Numerator, ſo is 1 to the Decimal Fraction required, 


Example, Suppoſe it be required to reduce 2 (a Vulgar 
Fraction) into a Decimal Fraction? 

Nate, A Decimal Fraction hath for its Denominator an 
Unit, with as many Cyphers as its Numerator hath Places ; 
and the Proportion to find the Numerator is thus; As 4 
is to 3, ſo is 1 to the Numerator of the Decimal Fraction 
required, | 

1. By Guuter with Compaſſes, thus; Gf 
The Extent from 4 to 3 reacheth (the ſame way) from 
1 to 75, or 38, the Decimal Fraction required. Y 
K 2. By 


ade 
nd ; 


0 
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2. By the ſiding Gunter, thus; 

Set 4 on the outſide Piece, againſt 3 on the middle 
Piece ; then againſt 1 on the firſt is 75, or +75. on the 
ſecond, the Decimal Fraction required to be found: So 
that .75, or 28, is equal in Value to 4. 


PR O B. VI. Of continual Proportions, or Geometric 
Progreſſion ; which «is unto two given Numbers, To 
find a zd, 4th, 5th, &c. Numbers, in a continual 
Proportion, by the Line of Numbers. 


The Analogy by which it is effected, is this; 
A S the firſt Number given is to the ſecond, ſo is the 
ſecond to the third ; and ſo is that third to a fourth, 
and fo is that fourth to a fifth, &c. 


Exampie, Let the two Numbers given be 2 and 4, 
unto which it's required to find a third, a fourth Propor- 
tional, &c, 

For the Performance hereof, the Rule is thus : 

As 2 is to 4, ſo is 4 to a third, and ſo is that third to a 
fourth, Cc. | 


I. By Gunter with Compaſſes, thus; 

The Extent from 2 to 4 reaches from 4 to 8, the 
third; and from 8 to 16, the fourth; and from 16 to 
32, the fifth Proportional Number; and ſo on, to as 
many as you pleaſe : So that 2, 4, 8, 16, 32, Cc. are 
Numbers in continued Proportion Geometric, as was 
required, | 


2. By the ſliding Gunter, thus; 

Set 2 on the middle Piece, to 4 on the outſide Piece; 
then againſt 4 on the firſt, is 8 on the ſecond, for the 
third Proportional; and againſt 8 on the firſt is 16 on 
the ſecond, the fourth Proportional ; and in like manner 
againſt 16 is 32, the fifth Proportional, as was required: 


And ſo on for more, * 
M 4 PROB. 
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P R O B. VII. Of the Rule of Three Dire, or thru 


| Numbers given to find a fourth in a direct Proportian, 


by the Line of Numbers, 


The Analogy whereby this is performed, is thus, 
A® the firit Number is to the ſcond, 1o is the third to 
the fourth Number required. 


Example 1. If the Diameter of a Circle be 7 Inches, and 
the Circumſe ence thereof 22,; what is} the Circumfe- 
reace of a Circle, whoſe Diameter is 14 Inches ? 


Io perform i, the Analogy'is thus: As 7 is to 22, ſo 
is 14 to the Circumference required. 


1. By Gunter with Compaſſes, thus, 
The Extent from 7 to 22, (laid the ſame way) from 14, 
will reach to 44, the Circumference of the Circle, whoſe 
Diameter is 14; which was required. 


2. By the ſliding Gunter, thus; | 
Set 7 on the middle Piece, againſt 22 on the outfide 
Piece; then againſt 14 on the thirſt, is 22 on the ſecond, 
which is the Circumference, as above. 


Example 2. If the Circumference of a Circle be 3.14 
or 3 s and its Diameter 1; what will the Diameter of 
another Circle be, whoſe Circumference is 44 ? | 


The Proportion is: As 3 72: is to 1, ſo is 44 to the 


Diameter required. 


1. By Gunter with Compaſſes, thus; 
The Extent from. 3 534 to 1, reacheth from 44 to 14, 
the Diameter required, 


| 2. By the ſliding Gunter thus; 

Set 3 53+ on the outſide Piece, right againſt 1 on the 
middle Piece; and then againſt 44 on the firſt, is 14 on 
the ſecond, which is the Diameter required, , 
| Note, 


„„ 


The Mariner's Compaſs Rectißed. 185 


Note, In the Rule of Three Dire?, if the third Num- 
her be greater than the firſt, then will the fourth Number 
be greater than the ſecond : But if the third Number be 
leſs 8 the firſt, then the fourth will be leſs than the ſe- 
cond, 


Example 3. If 30 Acres of Land be worth 25 Pounds a 
Year ; how much a Year will 54 Acres be worth ? 

To do this, or any Queſtion in the Rule of Three, al- 
ways in the Proportion, let the firſt and third Numbers or 
Terms be of one Kind or Denomination 3 and then thus 
ny 4 30 Acres is to 25 Pounds, ſo is 54 Acres to 45 

cunds. 


1. By the Gunter with Compaſſes, thus; 
The Extent from 30 to 25, reacheth from 54 to 45, 
the Yearly Rent required. 10 
2. By the ſliding Gunter, it's thusz 
Set 30 againſt 25, then againſt 54 On the firſt is 45 on 
the ſecond, as before, | , ; 
By this Time the Reader is ſo well acquainted in the 
way of working a Proportion on the Line of Numbers, 
with Compaſſes or without, that it's a needleſs Thing to 
expreſs it in Words, being ever the ſame : Henceforward 
you ſhall have only the Proportion ſet down, leaving the 
manner of its Operation to your Practice, except in Caſes 
where the working differs from what went before. 


PRO B. VIII. Of the Rule of Proportion Inverſe, or 
Three Numbers given, to find a fourth in an [uverſe 
Proportion, or in the backward Rule of Three, by ths 
Line of Numbers. 


I. ] N this Rule you muſt note, If the third Number be 
greater than the firſt, then will the fourth be leſs than 
the ſecond ; But, . I 
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If the third be leſs than the firſt, the fourth is to þ 
greater than the ſecond. 
3. And to reſolve Queſtions of the backward Rule o 
Three, the Proportion is thus : 

As the third Number is to the ſecond, ſo is the firſt to 
the fourth. | 
Example. If 72 Pioneers make a Trench in 48 Hour, 

in how long time will 54 Pioneers make it ? 


the Directions above, this is the Proportion: A 
54 Men is to 48 Hours, ſo is 72 Men to 64 Hours, th: 
Anſwer to the Queſtion : From whence you may con. 
clude that 54 Men will perform as much in 64 Hours, « 
72 Men in 48 Hours, 


PR OB. IX. Of Duplicate Proportion, or three Nun 


bers given, to find à fourth ina Duplicate Preporption, h 
the Line of Numbers. 


TH1s5 Rule is chiefly uſed in Proportion of Lines to 
Superficies, &c. wherein the firſt and ſecond Terms 
are to be of one Kind or Denomination, 
t 
Example 1 If the Diameter of a Circle be 1, and i; 
Area or Content c. 7 85 39; what's the Content of a Circ 
whoſe Diameter is 14 ? 


To perform this, the firſt and ſecond Terms (by the 
Note above) are to be Lines ; that is, the Diameter 
given, and then the Proportion is thus: As 1 is to 14, o 


1s 0.785 to a fourth: And ſo is that fourth to the Content 
required, 


1. By Gunter with Compaſles, it's thus ; 
The Extent from 1 to 14 reacheth from 0,785 to 11; 
and the ſame Extent laid the ſame way from 11, reacheth 
to 154, the Content required, 2. B 


AR I „ rw 


rs 
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2. By the ſliding Gunter, it's thus ; 

Bring 1 on the middle Piece, right againſt 14 on the 
outſide Piece; then againſt 0.785 on the firſt, is 11 on 
the. ſecond ; and againſt 11 on the firſt, is 154 on the 
ſecond, the Content as before. 


Example 2. If the Diameter of a Circle bo 7, and its 
Area 38.5; what is the Area of a Circle, whoſe Diameter 
is 12? Anſwer 113. For, | 

As 7 is to 12, ſo is 38.5 to 66 ; and fo is 66 to 113, 
the Area required, | 


Example 3. If the Diameter of a Circle be 1, and its 
Area 0.78539 ; what is the Diameter of a Circle, whoſe 
Area is 154? Anſwer, 14 is its Diameter, 

In this the Proportion is of Superſicies to Lines, which 
is thus: As Area 0.785 is to Area 154, ſo is the Square of 
fhe Diameter 1, to — of Diameter required. 


I. By Gunter with Compaſſes, it's thus; 
The Extent from 0.785 to 154 reacheth from 1 to 
196, the Square of the Diameter required, 


Then divide the Space between 3 (always the middle 
1, if the Number of Places be odd ; but if even, the firſt 
7) and 196 into two equal Parts; the Foot of the Com- 
paſles in the middle reſteth at 14, the Dyameter of the 
Circle, whofe Area is 154, 


2. By the //iding Gunter, it's thus; 

Set 0.785 againſt 154, and againſt x on the firſt, is 
196 on the ſecond 3 then find the middle between 1 and 
196, Which is at 14, the Diameter as before. 

Example 4. The Diameter of a Circle being 1, and 
its Area 0.785 ; what is the Diameter of a Circle whoſe 
Area is 113? Anfwer, 12 is the Diameter required. | 

For as e.785 is to 113, ſo is 1 to 1443 the middle 


between it and 1 is at 12, the Diameter required. 
PROB. 
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PRO B. X. Of Triplicate Proportion, or three Num- 
bers given, t0 a fourth in à iriplicate Propertion by 


the Line of Numbers, 
& & HIS Problem concerneth the Proportion of Lines to 
Solids, and the contrary ; in which evermore make 
the firſt and ſecond Term to be of one Denomination, 


Example 1. If an Iron Bullet weigh 9 Pounds, and its 
Diameter is 4 Inches, what is the weight of another Iron 
Bullet whoſe Diameter is 6 Inches? 


To perform this, the firſt and ſecond Terms are to be 
Lines, that is, the given Diameters ; and then the Propor- 
tion is thus : | 
As 4 is to 6, ſo is 9 to 13.53 and ſo is 13.5 to 20.2; 
and fo is 20.2 to 30 3; that is, 30 Pounds and 3 Tenths 
of a Pound, which is the Weight requued, | 


That is, 1. By Gunter with Compaſſes, thus 
- 'The Extent from 4 to 6 being laid three times from q, 
will reach to 30 Pounds 3 Tenths, the Weight required, 


And, 2. By the fliding Gunter, it's thus 
Set 4 3gainſt 6, and againſt ꝙ on the firſt is r3.5 on the 
ſeconu; then againſt 13.5 on the firſt is 20.2 on the ſe- 
cond ; and againſt 20.2 on the firſt is 30.3 on the fecond ; 
that is 30 Pounds 3 Tenths, as before. 


Example. 2. If an Iron Bullet, 1 Inch Diameter, weigh 
Pounds 0.14c6 Parts; what is the Weight of another. 
whoſe Diameter is 14 Inches, it being of the fame Metal ? 
Anſiber, g Pounds. For, 


As 1 is to 4, ſo is o 1406 to 0.562 z, and ſo is o. 562 
to 2.25; and ſo is 2.25 to 9 Pounds, the Weight te 


quired. 
Exampli 


Content is Feet; if Perches, then Perches, Oc. 
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. Example 3. If a Gun 6 Inches Bore require 21 Pound 
of Powder, how much will ſerye a Gun 4 Inches Bore ? 
Anſwer, Pounds 3.25 Parts. 

For, As 6 is to 4, ſo is 11 to 7.3; and ſo is 7.3 to 4.88, 
and ſo is 4.88 to 3.25; which is Pounds 3.25 Parts of a 
Pound, or Pounds 3 + of Powder, | 


Example 4. If an Iron Bullet x Inch Diameter, 
weigh Pounds o 1406 Parts; what Diameter fhall that 
be, which weigheth 9 Pound of the ſame Metal? Anſwer, 
4 Inches. 

For it's thus: As 0.1406 is to q, ſo is 1 to 64, the 
Cube of the Diameter reqirued; then divide the Space 
between 1 and 64 into 3 equal Parts, and the Foot of the 
Compaſſes in the firſt 4 Part from 1 reacheth to 4, the 
Diameter of the Iron Shot weighing 9 Pounds. 


Il, The Uſe of the Line of Numbers (commonly called 
Gunter Line) in meaſuring Super ficies, as Board, 
Glaſs, Land, &c. 


PR OB. I. The Length and Breadth of any. Square, ar 
Long Square Super ficies given, to find the Area ar 
Content thereof, | 


TH E Proportion is this: As 1 is to the Breadth, ſo is 
the Length to the Content. 


Example 1. A plain Superficies, as a Board or Plank 
given to be meaſured, the Breadth thereof is 15 Inches, 
and it's Length 61 Inches; what is the Content of it ? 
Anſwer, g15 Inches. 

For, As 1 is to 15, ſo is 61 to 915 Inches, the Content 
required, | 4 f 


Note, Such as the Breadth and Length is, ſuch is the 
Content; ſo that if the Breadth and Length be Feet, the 


KExambll 
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Example 2. A Piece of Wainſcot, in Form of a long 1 
Square, whoſe Length is Feet 15.5 Parts, and Breadth 
Feet 2.25 Parts; what is the Content? Anſwer, Feet | 
34-87 Parts. For, As 1 is to 2.25, ſo is 15.5 to 34.87, 
that is, Feet 34 and 87 Parts is the Content. ] 


PRO B. Il. The Breadth and Length of a Superficis Wl Cc 
gigen in one kind of Meaſure, to find the Content thereof 
in another kind of Meafure ? 


T © do this, the Proportion is thus: As the required i Fe 
kind of Meaſure is to the Breadth, ſo is the Length 
to the Content deſired. | ſo 


* 

Example 3. A Plank or Board 15 Inches broad, 61 
Inches long, I demand the Content of it in Feet? Anſib. an 
Feet 6.35 Parts of a Foot. For you muſt note, in a WW / 
Foot Superficial, or a Square Foot, is 144 Square Inches; A 
and therefore the Proportion is thus : As 144 is to 15 


Inches, ſo is 61 Inches to Feet 6. 35 Parts of a Foot, 
the Content, n | 


ry = 


Example 4. A Piece of Land, in Form a Long Square, 
whoſe Breadth being 30 Perches, Length 183 Perches ; 
what is the Content in Acres? Anſwer, Acres 34.31 Parts, 
Note, 160 Perches is. an Acre, and the Proportion 8 
is thus: ( 

As 169 Perches is to 30 Perches, ſo is 183 Perches WM i 


to Acres 34.31 Parts of an Acre, the Content of the 1 
Piece of Land. i 


Example 5. A Piece of Painting, in Form a Long Wi | 
Square, whoſe Breadth is Feet 3.5, and Length 21 
Feet, how many Square Yards is the Content ?. Anſwer, 
Yards 8,16 Parts of a Yard. | 

rh 9 Feet is a Square Yard, and the Proportion WW ' 
is thus: - | 
| Asg is to 3.5 Feet, ſo is 21 Feet to Yards 8.16 Parts 
of a Tard, the Content, | PR OB. 


— hn AM __- C a LY 
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PROB. III. The Breadth of a Superficies given in one 
lind of Meaſure, and the Length in another; to find the 
Content in the greater Meaſure ? | 


18 do this, the Proportion is thus: As the greater 
Meaſure is to the Breadth, ſo is the Length io the 
Content required, 5 


Example 6. Admit a Board 10 Inches broad, and 
20 Feet longs I demand the Content in Feet? Anfwer, 
Feet 16.6 Tenths of a Foot. 

For the Proportion is thus: As 12 is to 10 Inches, 
ſo is 20 Feet to Feet 16.6 Tenths. 


Example 7. If a Board or Plark be 15 Inches broad, 
and 27 Feet long, what is the Content of it in Feet? 
Anſwer, Feet 33.75 Parts of a Foot, or 334 Feet. For, 
As 12 is to 15 Inches, ſo is 27 Feet to Feet 33.75 Parts. 


Example 8. A Board 7 Inches broad, and 29 Feet 
long, what's rhe Content in Feet? An/wer, Feet 18.28. 
* it's, As 12 is to 7 15, ſo is 29155 to Feet 18.28 

arts. 


Example 9. A Piece of Land (in Form of a Long 
Square) whoſe Breadth is 30 Perches, and Length is 
Chains 15.25 Links, (meaſured by a Chain of 4 Perches 
in 100 Links) I demand the Content thereof in Acres ? 
Anſw. Acres 11.44. For it's, as 40 is to 30 Perches, ſo 
is Chains 15,25, to Acres 11.44 Parts of an Acte. 


PRO B. IV. The Breadth of & Super ficies given, to fin 
how much in Length will make a Foot, a Yard, a Perch 
or an Acre, &c. 


O do this, take this General Rule: As the Breadth 
is to a Foot, a Yard, &c. ſo is a Foot, a Yard, &c, 

to that Length which will make a Foot, a Yard, Cc. 
Example 
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Example 10. If a Board be 7 Inches broad, how 
much in Length will make a Foot ſquare ? Arfwrr, 
Inches 19.2 Tenths of an Inch, 

For the Proportion is thus: As 7.5 is to 12, ſo is 12 to 
Inches 19.2 Tenths in Length, which will make a Foot, 

Example tt. A Plank 30 Inches broad, how much 
in Length will make a Fe oot? Anſwer, Inches 4.8 
Tentbs of an Inch. 

For, As 30 Inches is to 12, ſo is 12 to Inches 4.8 Tenth; 
in Length, to make a Foot. 


Example 12. A Pane of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot; 
Anſwer, 4 Lenths of a Foot. For it's thus: 

As 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of a 
Foot in Length, to make a Foot. 


Example 3. A Piece of Matting being 27 Inches 
broad, how much in Length will make a Yard ſquare ? 
Anſwer, 48 Inches, or 4 Feet. For it's thus: 

As 27 Inches is to 36 Inches, ſo is 36 Inches to 48 
Inches : - But if the Breadth be given in Feet, that is, 
| = 27 Inches, it be 24 Feet, or 2.25 Feet, then it is 

us : | 

As 2.25 is to 3 Feet, ſo is Feet 3 to 4 Feet in Length, 
to make a Yard ſquare. | 


PROB. V. The Diameter of a Circle given, to find th: 
Circumference. 


T HE Analogy or Proportion is thus: As 1 is to 3.142, 
ſo is the Diameter to its Cireumference. 


Example 14. If the Diameter of a Circle be 15 Inches, 
what is the Circumference of it? Anſwer, Inches 47.13 
Parts ol an Inch. 

For, As 1 is to 3.142, ſo is 15 Inches to Inches 47-13 
Parts, the Circumference required, of 
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” PROB. VI. The Circumference of a Circle being given 

te find its Diameter. | 
I 11 E Proportion is this: As 3-142, is to 1; ſo is the 
ch Circumference, to its Diameter. 


8 Examp. 15. The Circumference of a Circle being 44 Feet, 
what is the Diameter thereof? Anſwer, Feet 14, For it's 
As 3-142, is to 1; ſo is 44 Feet, to Feet 14 the Diameter. 


PRO B. VII. The Diameter of a Circle being given, 
to find it's Area or Superficial Content ? 


The Proportion is thus : 
A» 1, is to the Diameter; ſo is 0.7854, to a fourth 
Number; and ſo is that fourth Number, to the Su- 
perficial Content required. 
Example 16. The Diameter of a Circle being 15 Inches, 
what is the Content of it? Anſiber, Inches 176.7 Tenths. 
For it's as 1, is to 15; fo is 0.8754, to 11.78; and fo 
b 11.98, to 176.7, the Superficial Content required. 


P ROB. VIII. The Ctrcumference of a Circle being 
given, to find the Superficial Content of it! 


| The Proportion is this: 
As 1, is to the Circumference; ſo is 0.07968, to a 
fourth Number, and To is that fourth Number, to the 
Superficial Content required. 


Example 17. If the Circumference of a Circle be 44 In- 
ches, what's the Content? Anfiver, Inches 154-06 parts 
of an Inch. For it's. g 

As 1, is to 44 ſo is 0.07958, to 3.5 z and ſo is 3.5, 
to Inches 154.06 the — required. Th 

e 
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III. The Die of the Line of Numbers in Solid Meaſurs, 
ſuch as Timber, Stone, Gauging, &c. 


PRO B. I. The Side of a Square Solid given in Inches, 
to find how much in Length will make a Foot Solid? 


T H E Proportion is thus : As the given Side is to 12, 
| ſo is 12 to a fourth Number ; and fo is that fourth 
Number to the Length required to make a Foot Solid. 


Example 1. A ſquare piece of Timber, or Stone, whoſe 
Breadth and Depth, each 8 Inches; how much in Length 
will make a Foot Solid? Anſwer, 27 Inches, or 2 Foot 3 In- 
ches: For it's, As 8 is to 12, ſo is 12 to 18? and fois 
18 to 27 Inches in Length, to make a Foot. 


Example 2. A ſquare Piece of Timber, or Stone, whoſe 
fide is 2 Feet, or 24 Inches; how much in Length wil 
make a Foot? Anſwer, 3 Inches. For it's as 24 is to 
12, ſo is 12 to 6; and ſo is 6. to 3 Inches in Length, to 
make a Solid Foot. 


PRO B. II. The bide of ſquare Solid given in Hot 


Mea ſure (that is, the Decimal Foot, or a Foot divided 


into 100 equal Paris,) to find how much in Length will 
make a Foot ſolid. 


8 8 H E Proportion is thus: As the given Side is tO 1, 
ſo is 1 to a fourth Number: and ſo is that fourth 
Number to the Length required, to make a Foot ſolid. 


Example 3. A ſquare piecegof Timber, whoſe Side |: 
Feet 1.52 Parts; how much in Length will make a Foot 
Solid? Anſtver, 0.432 Parts of a Foot. For it's, As 1.52 
is to 1, ſo is 1 to 0.658 ; and ſo is 0,658 to 0.432 Parts 


ef a Foot. ; 
PR OB. 
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PROBLEM III. The Breadth and Depth of a Solid 
whoſe tws Ends are Equal long Squares, being given in 
Inches or in Foot meaſure ; to find how much in Length 

2 will mate a Foot Solid ? 


I. 1 E Proportion for Inches is thus: As 12 is to 


* 75 the Breadth, ſo is the Depth to a fourth Number: 
rt en 
As that fourth Number is to 12, ſo is 12 to the Length 
in Inches to make a Foot Solid. 


2. The Proportion for Foot meaſure is thus: As 1 is 
to the Breadth, ſo is the Depth to a fourth Number, 
Then ſay, As that fourth Number is to 1, ſo is 1 to the 
Length in Foot-meaſure, to make a Foot Solid, 


Example 4. A piece of Timber or Stone, whoſe Breadth 
is 11 Inches, and Depth 19 Inches; how much in Length 
will make a Foot? Anſwer, Inches 8.27 Parts. For, 
it's as 12 is to 11, ſo is 19 to 17-4 : And then ſay, as 
17.4 is to 12, ſo is 12 to Inches 8.27 Parts in Length, to 
make a Foot Solid. 


Example 5. A piece of Timber in Breadth Foot 0.75 
Parts, and Depth Foot 1.25 Parts ; how much in Length 
will make a Foot ſolid ? Anſwer, Foot 1.06 Parts. For, 
it's as 1 is to 0.75, ſo is 1.25 to 0.94 : Then ſay, as 
0.94 is to 1, ſo is 1 to Foot 1.06 Parts in Length, to 
f make a Foot Solid. 


th 

PRO B. IV. The Side of a Square Solid, and its Length 
, bring given, to find the Content ? 
" 1. THEN the Side is given in Inches, and Length in 


Feet, the Proportion is thus. As 12 is to the 
- given Side, ſo is the Length to a fourth Number; and ſo 


is that fourth Number to the Content in Feet. 
— 2, When 


196 The Mariners Compaſs Refified. 


2. When the Side and Length are both given in Foot- 
meaſure the Proportion is thus: As f is to the given Side, 
ſo is the Length to a fourth Number; and fo is that ſourth 
Number to the Content required. 

Example 6, A ſquare piece of Timber, whoſe Side is g 
Irches, and Length 35 Feet; how many Feet of Timber is 
in it? Anfwer, Feet 19.68 Parts. For it is, 

As 12, is to q; ſo is 35, to 26.3: and fo is 28.3, to Feet 
19.68 Parts, the Content required. 

Example 7. A piece of Timber 16 Inches Square, and 28 
Feet long, how much is the Content? Anftver, 50 Feet, 

For it's as 12, is to 16, ſo is 28 to 37.3: and ſo is 37.3, 
to 50 Feet, the Content of the Piece of I imber. . 

Example 8. A Stone, Feet 2.75 Parts ſquare, and 
Feet 7.50 parts long; how much is the Content ? Anſwer, 
Feet 56.72 parts. : 

For it's as 1, is to 2.75; ſo is 7.50, to 20.6; and ſo is 
20.6, to Feet 56.72 parts, the Content required. 


PROB. V. The Length, Breadth, and Depth of a Square 
Solid being given, to find the Solid Content. 


I. JF the Breadth, and Depth be given in Inches, and 

the Length in Feet, the Proportion is thus: As 12 
is to the Breadth; ſo is the Depth to a fourth Number. 
"Then ſay, As 12 is to that fourth Number, ſo is the 
Length in Feet, to the Content in Feet. 

2. When the Length, Breadth, and Depth, are all 
given in Foot-Meaſure, then the Propertion is thus: As 
1, is to the Breadth; ſo is the Depth, to a fourth Number, 
And then again ſay, As 1, is to that fourth Number; fo 
is the Length, to the Content in Feet. 

Example q. If a ſquare piece of Timber be in Breadth 
19 Inches, track 11 Inches, and 20 Feet long ; how much 
is the Solid Content? Anſwer, Feet 29.03 parts, 

For it's thus, As 12, is 19; ſo is 11, to 17.4. Tho 

ay s 
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ſay, as 12, is to 17.4 3 ſo is 20, to Feet 29.03 parts, the 
Content required, 

Example 10. A Stone 20 Inches broad, 13 Inches Deep, 
and Feet 1 51, or 15 175 Feet in Length: how much is the 
Content? Anſtwer, Feet 27.5. 

For it's: As 12, is to 20: ſo is 13, to 24.67. And 
then: As 12, is to 21.67; ſo is 13.25, to 27.5, that is, 
27 1 Feet is the Content. 

Example 11. A ſquar'd piece of Timber, Feet 1.25 broad, 
Feet 0.56, deep, and 36 Feet long ; how much is the Con- 
tent? Anfwer, Feet 25.20 Parts, or 2578 Feet. For it is, 

As 1, is to 1.25; ſo is 0.56, to o. 7: And then jay, As 
x, is to 0. 7; ſo is 36, to Feet 25.2 Tenths, the Content 
required, 


PROB. VI. The Diameter of a Cylinder given, to find 
how much in Length will make a Foot Solid ? 


I. JF the Diameter be given in Inches, the Proportion 

is thus : As the given Diameter, is to 13.531 : ſo is 
12, to a fourth Number; and ſo is that fourth Number, 
to the Length required to make a Foot Solid. 

2. When the Diameter is given in Foot-meaſure, the 
Proportion is thus: As the given Diameter, is to 1.128; 
ſo is 1 to a fourth Number; and ſo is that fourth Number, 
to the Length, which will make a Foot Solid. 

Example 12. A round piece of I imber, or Stone, being 15 
Inches Diamerer ; how much in Length will make a Foot 
Solid ? Anſwer, Inches 9.78 parts of an Inch. For it's, 

As 15, is to 13.531; ſo is 12 to 10.82 ; and ſo is 10.82 
to Inches 9.76 parts, or 9787 Inches: But ſuppoſing the 
Diameter of the ſame to be taken in Foot-meaſure, then 
it's Foot 1.25 parts. Now how much will make a Foot ? 
Anſwer, Foot 0.81 parts of a Foot. py 

For it's thus: As 1.25, is 1.128 ; ſo is x to o. goa, 
and ſo is 0.902, to Foot 0.815 Parts, or 1855 Foot, to 
make a Solid Foot. 

N 3 PROB, 
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PROB. VII. The Circumference of a Cylinder given, 10 
find how much in Length will make a Foot Solid ? 


T. W HEN the Circumference is given in Inches, the 
Proportion is; 

As the Circumference, is to 42. 54, ſo is 12 to a fourth 
Number; and ſo is that fourth Number, to the Length 
required, to make a Foot Solid. 

2. Bu if the Circumference be given in Foot meaſure, 
then the Proportion is; 

As the Circumference is to 2. 54 5, fo is 1, to a fourth 
Number ; and ſo is that four tin Number, to the Length, 
to make a Foot Solid. 


Example 13. If a round Stone or Tree, be 44 Inches 
about; how much in Leng'h will make a Foot? Anſwer, 
Inches 11.22 Parts. For it is, 

As 44, is to 42.54, ſo is,12, to 11.6; and ſo is 11.6, 
to Inches 11.22 parts of an Inch, or 11733 Inches. 

But ſuppoſe the ſame was meaſured by Foot-meaſure, 
and the Circumference found to be Feet 3.67 parts; how 
much in Length will make a Foot? Anfwer, Foot 0.935 
parts. For itis thus ; 

As 3.67 is to 3.545, ſo is 1 to 0.966 ; and fo is 0.966 
to Foot 0.935 parts, or 12335 Foot, y 


P R O B. VIII. The Diameter and Length of a Cylinder 
 . given, to find its ſolid Content? 


T. HEN the Diameter is given in Inches, and 
| Length in Feet, the Proportion is thus, 

As 13-531 is to the Diameter, ſo is the Length to a 4th 
Number ; and ſo is that 4th Number to the Solid Content 
in Feet, 

2, If the Diameter and Length are both given in Foot- 

meaſure, then the Proportion is thus 


4 As 


9 
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As 1.128, is to the Diameter, ſo is the Length to a 
fourth Nnmber ; and ſo is that fourth Number to the Con- 
tent required, | 
Example 14. A round piece of Timber 10 Inches thro” - 
and 30 Feet long. How many Feet of Timber are in it? 
Anſwer, Feet 16.38 Parts. For it's as 13-531» is to 10, 
ſo is 30 to 22.16; and ſo is 22. 16, to Feet 16.38 Parts 
of a Foot, or 16,433 Feet. 
But ſuppoſe th- ſame Piece meaſured by Foot.Meaſure, 
then it's Foot 5.8 z Parts through. And the Work is thus: 
As 1-128, is i» 833 ſo is 30 to 22.16 ; and ſo is 22.16, 
to Feet 16.38 Parts, or 16 783 Feet, as before. 


PROBLEM IX. The Circumference and Length of a 
Cylinder given ; to find the Solid Content ? 


I, JF the Circumference be giver. in Inches, and Length 

I in Feet, the Proportion is thus: As 42.54, is to the 
Circumference, ſo is the Length, to a fourth Number ; 
and fo is this fourth Number, to the Solid Content in 
Feet. 

2. When the Circumference and Length are both in 
Foot Meaſure, the firſt erm being 3.545 (inſtead of 42.54) 
the former W ords will ſerve. | 

Example 15. A round Stone, or Tree, being 30 Inches 
about, and 25 Feet long: How many Feet Solid are in it? 
Anſwer, Feet 12.43 Parts. For it's thus: As 42.54, is 
to 30, ſo is 25, to 17.63; and ſo is 17.63, to Feet 12.43 
Parts, or 12 735 Feet, 

Now the Compaſs about being taken in Foot Meaſure, 
is Feet 2.50 Parts. And the Proportion is, As 3.545 is to 
2.50, ſo is 25 to 17,63; and ſo 17,03 to Feet 12.43 
Parts, or 12 782 Feet, as before, 

Note 1. When Timber tapers ; that is, it's bigger at one 
End than t'other, it's uſual io take the Breadth and Depth 


in the middle of it's Length, and by them to mealure the 


Piece as if it were both Ends of a Bigneſs. 
N 4 | Note 


4 
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Note 2. The Proportions for Foot-Meaſure, are the 
ſame when all the Dimenſions are taken in Inches; only 
then the Solid Content fe und, is Inches. 

Note 3. The Solid Content in Inches divided by 1728, 
the Quotient is Feet ; but if divided by 282, or 231, the 
firſt is Beer, end the latter is Wine Gallons : And how to 
givide by the Line of Numbers was ſhewn in Problem 4. 
of the firſt Uſes of the Gunter, in Page 181. 


PROBLEM X. The Diameter of a Cast at Hl, 
and Bung, and alſs its Length given in Inches ; to firi 
its Content in Gallons, Beer or Mine. 


The Rule is thus; 


F. A 1, is to o. 7; ſo is the Difference of Bung and 

Head Diameters, to a fourth Number: which being 
added to the Head Diameter, the Sum is a Mezn Diame- 
ter, reducing the Cask to a Cylinder. Then ſay, 

2. As the Gauge Point, (which for Beer or Ale is 18.95, 
but for Wine is 17.15) is to the Mean Diameter; and to 1 
the Length to a fourth Number; and ſo is this fourth 
Number, to the Content in Gallons required. 


Example 16. Suppoſe a Cask whoſe Lergth is 40 


The Diameter ak!ůüũꝝßn. . 5 Row; oy 8 Ir ch. 


What's the Content of this Cask in Gallons, Beer or Wine 
Anſwer, 73 Gallons Beer, and Wine Gallors 89.1 Ten'h. 
See the following Work. | 
Bung Daa... 4 Incbe; 
Head Diameter k⸗⁊ͤ.Vu² 20 Inches 


Their Differencreñk⸗Föç,«v 8 8 Inches 
Then, As 1, is to o.; ſo is 8, to 5.6 ; which added to 


20 the Head Diameter, makes 55.6 for the Mean Diameter : 
Then ſay, 7 At 
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10 12072 5 to 25.6; ſo is 40 5 2 35 1 8 and ſo is 
4 73 7 | 

Wk to$ 89.71 Wine c Gallons, 

k 1. By the Gunter with Compaſſes. 


8 1. The Extent from 1 to 0.7, which reach the ſame way 
. from 8 to 5.6; which being added to 20, (the Head Dia- 
_ 25.6 for the Mean Diameter. Then, 

2. The Extent from 18.95 (the Gauge Point for Beer) 
to 25.6, which will reach from 40 to 54; and that Extent 
turned over again, reaches to 73, the Content in Beer 
Gallons. | 

In like manner the Extent from 17.15 (the Gauge Point 
for Wine) to 25.6, being Jaid twice from 40, will reach to 
89.1, the Wine Gallons. : 


2. By the ſiding Gunter, 

1. Set 1 againſt 0.7, and againſt 8 on the Firſt, is 5-6 
on the Second; which added to 20 (the Head Diameter) 
makes 25.6 for the Mean Diameter. Then, 

; 2. Set (18.95) the Gauge Point for Beer, on the Firſt, a- 
 W g2inſt 25.6 on the Second; then againſt 40 on the Firſt, 
h is 54 on the Second; then againſt 54 on the Firſt, is 73 
on the Second, the Content in Beer Gallons. 
Alſo, if you ſet the Gauge Point for Wine 17.15, againſt 
the Mean Diameter 25.6, then againſt the Length of the 
+ WW Cask 40 on the Firſt, on the Second you will find 59.7r, 


and againſt 59.71 on the Firſt, you'll find on the Second 
2:2 89.1, the Content in Wire Gallors. 


e OBLE M XI. The Length of a Ship's Keel, and 
TE Breadih at the Buam given, to find her Tunnage? 
hes 


T's the Practice of Shipwrights about London, to mul- 
= DM tiply the Length of the Keel, Breadth and Half. breadth 
5 into one another, and to divide the laſt Product by 94, 

whoſe Quotient they count for the Ship's Tunnage; from 


whence I frame this Proportion following, to be wrought by 
Ai the Line of Numbers. * 1. As 
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1. As 188, is to the Breadth®; ſo is the Breadth, to a 

fourth Number: Then ſay, | | 
2. As 1, is to that fourth Number; ſo is the Length, 

to the Tunnage required. | 


Example 17. Suppoſe a Ship 72 Feet by the Keel, and 24 
Feet by the Beam; I demand her Tunnage ? Anſiuer, Tuns 
220.6 Tenths neareſt, See the Work follow ng : 


As 188, is to 24; ſo is 24, to $00 : And then, 
As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tenths. 

I. By the Gunter with Compaſſes. 
1; The Extent from the given Number 188, to the 
Breadth of the Beam 24, will reach from (the ſaid Breadth) 
24 to 2 Then, 
2. The Extent from 1 to 3.06, will reach from the 
Length of the Keel 72, to Tuns 220.6 Tenths, the un- 
nage required. 

Or more briefly thus: The Extent from 13.71, (which 
is the Square Root of the given Number 188) to the 
Breadth of the Beam 24; being turned over twice from 
the Length of the Keel 72, reacheth to Tuns 220.6 Tenths, 
as before. | | 

2. By the ſliding Gunter, thus ; 

1. Set the given, Number 188, againſt the Breadth of the 
Ship 24, and againſt the ſaid Breadth 24 on the Firſt, is 
3-06 on the Second. Then, 

2. Set 1 againſt 3.06, and againſt the Length of the 
Keel 72 on the Firk, is Tuns 220.6 Tenths on the Se- 
cond, as before. 


PROBLEM XII. To find the Tunnage of a Box, Bale o. 
Cafe, having its Length, Breadth, and Depth given, 
5 The Rule is thus; 
1. As 66 is to the Breadthz ſo is the Depth, to: 
fourth Number. Then, 
2. As 1, is to that fourth Number; ſo is the Length, 
to its Tunnage required, Example 


* 
b 
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Examble. 18. A Caſe or Bale being 6 Feet broad, 4 Feet 


Lev. 2:2d 10 Feet long, I demand its Tu ? fnfwer 
* 3.63 Parts. For it's thus: _—_—y Je 7 


4 1. By Gunter's Scale with Compaſſes, 
Is 1. The Extent from the Given Number 66, to the 
Breadth 6, reacheth from the Depth 4 to 0.363. Then, 
2. The Extent from 1 to the laſt found Number o. 363, 
being laid from the Length 10, reacheth to 3.63; that is 
Tun and 63 Parts of 100, or 3726, Tuns. | 


F 2. By the //iding Gunter, thus; 
1. Set the Given Number 66, againſt the Breadth of 
the Bale or Caſe 6 ; then againſt the Depth of it 4 on the 
Firſt, you will find 0.363 on the ſecond, a fourth Propor- 
tional Number. Then: 
h 2. Set 1 againſt the ſaid Proportional Number 0.363 5 
e then againſt the Length of the Bale or Caſe 10 on the 
n Fuſt, you will find on the Second 3.63, or 3 788, the 
Tunnage of the Bale or Caſe propoſes. 

Note, That 66 Feet is the Content of a Caſe that will 
incloſe two Engl1/b Butts, but the Cantlings of them are 
\ better than a third part; therefore allowing 26 Fect for 
is de Cantlings, the remaining 40 Feet are counted x Tun. 

And then the Rule is, 


1. =O with Compaſſes for the foreſaid Example ; 

1. The Extent from the Given Number 40, to the 
Breadth of the Caſe or Bale 6, will reach from the Depth 
4 to 0.6 a fourth Proportional Number. T hen, 

2. The Extent from 1, to the ſaid fourth Number o. 
will reach the ſame way, from the Length 10, te 6 Tuns, 
the Content of the Caſe or Bale required. 


2. By the ſliding Gunter, thus: 

I. Set the Given Number 40, againſt the Breadth of the 
Bale or Caſe 6, then againſt the Depth of.it 4, on the Fuſt, 
you will find 0.6 on the Second, a fourth Proportional Nun: 
ber. Then, . 2, Set 
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2. Set 1 againſt the ſaid Proportional Number o. 6; then 
againſt the Length of the Bale or Caſe 10, on the Firſt, 


you will find on the Second 6, the Tunnage of the Bal: 
or Caſe propoſed, : 


PROBLEM XIII. The Diameter of à Globe givn, 
to find the Solid Content ? 


The Rule. 
A® t, is to the Diameter; ſo is 0.5236, to a fourth 
Number; and ſo is that fourth Number, to a fifth; 
and ſo is this fifth, to its Solid Content required. 

Example 19. A Globe whoſe Diameter is 8 Inches; 
What's the Solid Content? Anſwer, Inches 268. For 
it's wrought thus: 

As 1, is to 8, ſo is 0.5236, to 4,19 ; and ſo is 4.19, 
to 33.5 ; and ſo is 33.5, to 268 Inches, the Solid Conteut 
of the Globe. 

IV. The Uſe of the Line of Numbers in Gunnery. 

PROBLEM I. The Diameter, and Weight of any Piece if 
Ordnance known ; to find the Weight of any other, being 

of the ſame Metal and Shape, its Diameter being known. 
Like Solids are in Proportion, as the Cubes of their agreeirg I - 
© Sides. Therefore the Rule is thus: M. 
As the Diameter of the known Gun, is to the Diame- Wo 
ter of the Gun whoſe Weight is required; fo is the Nef 
Weight of the known Gun to a fourth Mumber; and 
fo is that fourth, to a fifth; and ſo is that fifth, to the Nye 
Weight required. h an 

Example 1. Suppoſe a Braſs Saker, whoſe Diameter is ]W 

Inches 11.5 Tenths, doth weigh 1900 Pounds; What will 
a Braſs Gun weigh, whoſe Diameter is Inches 8.75 Parts? f 
Anſwer, 837 Pounds. For it's thus : . - 
1. By Gunter's Scale with Compaſſes. 0 

The Extent from the Diameter 11.5, to the Diametet 
8.75 ; being laid three times from the Weight 1900, will pf 

reach to 837 Pounds, the Weight of the Gun required. 

And, ; ' >" Yo 
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en 2. By the ſiding Gunter, thus: 
lt, Set the Diameter 11.5 againſt the Diameter 8.75; 
le den againſt the Weight 1900 on the Firſt, is 1445 on 
the Second; and againſt 1445 on the firſt, is 1100 on 
the Second: Alſo againſt 1100 on the Furſt, ig 837 
Pounds, the Weight required on the Second, 


PROBLEM II. Having the Diameter and Weight 
of one Piece of Ordnance, and the Diameter of another 
Piece of another Metal; to find the Weight of the laſt, 
1; it being of the ſame Shape with the former? 


The Rule is thus : 

I. FIN D the Weight of the Picce as if it had been of 
the ſame Metal as the propounded Piece, by the laſt 

Problem, in Page 204. Then, 

2. Conſider the Proportions of Metals; which are theſe 

according to the beſt Authors; | 


Braſs — 9 — 
Lead( . ron ; 3 2 
128 — 5 Stone IT I 
Iron Stone 8 0 3 


13 Having the Weights of both Pieces in one fort of 
Metal, you muſt then Proportion their Weights according 
e- No their different Metals, by the Proportionable Numbers 
be Wo! thoſe Metals; and then it's done. 
nd Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
he neter, weigh 1900 Pounds: What will an Iron Gun (of the 
ame Shape) weigh, whoſe Diameter is Inches 8.75 Parts ? 
is wer, 744 Pounds, For it's wrought thus: 
il 1. 1 find by Prob. 1. in page 204, that a Braſs Piece 
f Inches 8.75 parts Diameter, will weigh $37 Pounds; 
ut becauſe this Piece is Iron, and the Proportion of Braſs 
0 Iron (as aboveſaid) is as ꝙ is to 8: Therefore ſay, _ 
ter 2. As 9 is to 8; ſo is837, to 744 Pounds, the weight 
ill Nef the Iron Gun required, PROB. 
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PROBLEM III. By hnnwing the Allowant, 
Powder for one Gun; to find how much of the |; 
Powder is requiſite for another Gun ® 


; The Rule. 
A S the Diameter of the Bore of the Gun whoſe Allow 


ance is known, is to the Diameter of the Gun who, 
Allowance is required; ſo is the Allowance given to 
fourth Number; and ſo is that 4th to a th; and ſo is t 
5th to the Allowance required. 
But note; Here it's underſtood, that both Guns ar 
alike fortified ; that is, they ſhould have the ſame Propor 
tion in Weight and Thickneſs of Metal. 


Example 3. If a Saker of Inches 3.5 Tenths Bore requir 
4 Pound of Powder; what will a Demi-Canon of Inche 
6.5 Tenths Bore require? Anſwer, Pounds 25.62 Par 
For it's thus: | 

As 3.5 is to 6.5, ſo is 4 to 7.44 3 and ſo is 7.44, t 
13-80; and fo is 13.80, to Pounds 25.62 Parts, th 

eght of Powder for the Demi-Canon, in Proportiat 
to the given Saker, But ſuppoſe the Weight of the dal 
1600; and the Weight of the Demi-Canon 6000 ; wk 
Allowance of Powder muſt it then have? | 

1. By Problem 1. Find the Weight of the Demi-Canat 
in Proportion to the Saker's Weight: which is thus ; 

As 3.5 is to 6.5, ſo is 1600 to 2971; and ſo is 297 
to 78077 and ſo is 5517 to 10246 Pounds, the Weigl 
of the Demi-Canon, requiring Pounds 25-52 Parts 
Powder for its Loading. But ſeeing its Weight is ſuppolt 
to be 6000 ; ſay, 

2. As 10246 is to 6000, ſo is 25.62 to Pounds 
the due Allowance of Powder for the Demi-Canon « 
Inches 6.5 Tenths Bore, weighing 6000 Pounds; at 
Rate of a Saker Iuches 3.5 Tenths Bore, weighing 16% 
Pounds, and requiring 4 Ponnds of Powder. a 


PR O 
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P ROB. IV. Having the Diameter and Weight of one 
Bullet, and the Diameter of another of the ſame Metal 
given; to find the Wright of the latter? 


The Rule. 
T HE Weight of Bullets (of the ſame Metal) are in 
Triplicate Proportion of their Diameters, and wrought 
by the Direction in Problem 10, of the firſt Uſes of the 
Gunter, in Page 184 and 185. 


Example 4. If an Iron Bullet, 4 Inches Diameter, weigh 
9 Pounds; what will an Iron Bullet of 6 Inches Diameter 


weigh? Anſwer, Pounds 30.4 Tenths. For it's thus; 


As 4 is to 6, fo is gto 13.5, and ſo is 13-5 to 20. 25; 
and ſo is 20.25 to Pounds 30.4 Tenths. 


P R O B. V. Two Bullets equal in Diameter, but of 


differing Metal; by the Diameter and Weight of one, 10 
find the Weight of the other. 


The Rule. 


1. 4 S the Proportion of one Metal, is to the other; ſo 


is the Weight of the given Bullet, to the Weight 
of the Bullet required, 


Example 5. Suppoſe an Iron Bullet, 6 Inches Diameter, 
weigh Pounds 30.4 Tenths ; what will a Stone Bullet of 
the ſame Diameter weigh? An/wer, Pounds 11. 36 parts. 
For it's wrought thus : 


By Problem 2. of Gunnery, (in Page 205) the Propor- 
tion of Iron and Stone is as 8 to 3; therefore ſay, 

As 8 is to 3, ſo is 30.4, to Pounds 11.39 Parts, the 
Weight of the Stone Bullet, PR OB. 


5 
z 
4 
| 
( 
q 
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PRO B. VI. Having the Diameter and Weight of a 
' Bullet of one kind of Mual, and the Diameter of any 
Bullet of another Metal given ; to find the Wiight of 
the latter? 


The RULE. 


1. FI N D the Weight of it (by Problem 4.) as if it wa 
the ſame Metal. 

2. Then find it's Weight according to the Proportion 
of the Metals by the laſt Problem, and it's done. 

Example 6. If an Iron Bullet 4 Inches Diameter, weigh 
9 Pound; what is the Weight of a Leaden Bullet 6 In. 
ches Diameter? Anſwer, Pounds 45.6 Parts. For it's 
thus wrought. 

t. As 4, is to 6; fois 9, to 13.5; and ſo is 13.5, to 
20.2 ; and ſo is 20.2 to Pounds 30.4 Tenths, if it had 
been Iron; but being it's Lead, ſay, 

2. As 2, is to 3; ſo is 30.4, to Pounds 45.6 Parts, the 
Weight being Lead. | 


V. The Uſe of Gunter's Scale in Navigation: and fir/t 
in Plain-Sailing. 


CASE I. 


Courſe and Diſtance ſailed given, to find the Difference of 
Latitude and Departure from the Meridian ? 


To do this, the Proportions are theſe ; 
I. A® Radius, is to the Diſtance ; ſo is the Sine of the 
Courſe, to the Departure from the Meridian, 

2. As Radius, is to the Diftance ; ſo is the Sine Com- 
plement of the Courſe, to the Difference of Latitude. 
MWote; The Radius, according to the Nature of the Pro- 
portion, may be any of theſe. 8 Point 


© £ * i © 
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8 Points Sine Rumbs. 


4 Points e Ver Rumbs. 
go Degrees | Sines. 


45 Degrees Tangent. 
And for Conveniency, that each Proportion may ſtand in 
one Line. 
Let 8. ? Sine. 
8. e. Sine Complement. 
. | | ONS. 
T. e. angent Complement. 
Cr. Stand for I Courſe. 4 | 
Diſt. | Diſtance failed. 
Diff. Lat. Difference of Latitude. 
Dep. J L Departure from the Meridian. 


Example, If a my S W. by S. 104 Minutes from 
Latitude 1d, 45m. North; I demand what Latitude ſhe 
is in, and her Departure from the Meridian? 


; 3 a Dep. 58 M. 
A. 8P. is to 104M. ſoisS. 1 : © Points, to 1 Dif. Lat. 86 M. 


1. By the Gunter with Campaſles. 


The Extent from 8 Points (on the Line of Sine Rumbs) 
to 104 Min. (on the Line of Numbers) will reach the fame 
way from 3 Points (on the Line of Sine Rumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Compaſles kept at the ſame Diſ- 
tance, will reach (the ſame way) from 5 Points (on the 
Line of Sine Rumbs) to 86 Minutes, (on the Line of 
Numbers) which is the Difference of Latitude. 

Nate; The Courſe is 3 Points, becauſe S W. by S. is 
3 Points from the Meridian or South; and 5 Points is 
the Complement of the Courſe, becauſe S. W. by S. is 
5 Points from the Parallel or Weſt : Underſtand the like in 
any other Courſe. | | 
O 2. By 
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By the fliding Gunter. 
Slide 104 min. (on the middle piece againſt 8 points 
(on the Line of Sine Rumbs on the lower outſide piece; 
then againſt 3 Points (on the firſt) is 58 Minutes (on the 
ſecond) the Departure from the Meridian; and againſt 
5 Points (on the firſt) is 86 Minutes (on the ſecond) the 
Difference of Latitude. yy 


Latitude failed from I : 45 North 
Difference of Latitude 86 minutes, or —— 1 : 26 South 


Subtract, gives the Latitude required O : 19 North 


CASE. H. 


Courſe and Difference of Latitude given, to find the Diſtance 
failed, and Departure from the "Meri aan? 


To do this, the Proportions are theſe : 
1. As the Sine Comp, of the Courſe, is to the Diffe- 
rence of Latitude; ſo is Radius, to the Diſtance Run. 
2. As the Sine Complement of the Courſe, is to the 
Difference of Latitude; ſo is the Sine ef the Courſe, to 
the Departure from the Meridian. 


Example. Suppoſe a Ship fails NN E. from the Latitude 
of 2d. 15m. South, and then by Obſervation, is in Latitude 
Id. 22m. North; What is her Diſtance ſail'd, and De- 

arture from the Meridian ? 3 
atitude ſailed from — —2 15 South 
Latitude by Obſervation I : 22 North 


Added, gives the Difference of Latitude — 3 : 37 which 
reduced into Minutes by Multiplying by 60, is 217 Mi- 
nutes. Then; 


As S Pts, is to 217 M. ſo is 8. 12 CPoints to 4233 the Diſt. 


go the Dep. 
CASE 


e 
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CASE UL 


Courſe and Departure from the Meridian given; to find 
the Diſtance Run, and Difference of Latitude. 


This is performed by theſe Preportions. 

I. As the Sine of the Courſe, is to the Departure from 
the Meridian; ſo is Radius, to the Diſtance ſailed, 

2. As the Sine of the Courſe, is to the Departure from 
the Meridian; ſo is the Sine Complement of the Courſe, 
to the Difference of Latitude, 

Example. If a Ship fails SE. by E. from 1d. 10m. North 
Latitude, till her Departure be 92 Minutes; What is her 
Diſtance ſailed, and Latitud, ſhe is in ? 

110 Diſt, 


AsS. 5Points, is to 92M. ſo is. 9 2 { Points to.3 10/008. 
D 


Latitude ſailed from — 1: 10 North 
Difference of Latitude 61 Minutes, or — 1: o1 South 


Subtract, giveth the Latitude the Ship is in : og North 
| CASE N. 


Diſtance Run, and Difference ef Latitude given; to find 
the Courſe, and Departure from the Meridian ? 


The Proportions are theſe ; 
2 As the Diſtance ſailed, is to Radius; ſo is the Dif- 
ference of Latitude to the Sine Complement of the 


Courſe. 


2. As the Radius, is to the Diſtance ſailed; ſo is the Sine 
of the Courſe, to the Departure from the Meridian. 
Example. Admit a Ship ſails South Weſtward 98 leag. 
from the Lizard, in 50d. oom. North Latitude; and then 
by Obſervation, is in 46d. 3om. North Latitude; What 
is her Courſe, and D from the Meridian. a 
2 m. 
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d. m. 
Latitude failed from — -—— 50: 00 North 


Latitude by Obſervation — 46 : 30 North 
The Difference of Latitude —ʒ — 3: 30 or 70 leag. 

1. As 98 Leagues, is to Sine of go Degrees; ſo is 70 
Leagues to Sine 45d. 3om. whoſe Complement 44d. 3om. 
is the Courſe from the South Weſtward ; that is, South 
Weſt neareſt. Then, 

2. As Sine 90 Degrees, is to 98 Leagues; ſo is Sine 44d. 
3om. to 68 Leagues, the Departure from the Meridian. 


1. By Gunter with Compaſſes. 


1. The Extent from 98 leag. (on the Line of Numbers) 
to 9o Degrees (on the Line of Sines) will reach the ſame 
way from 70 leag. (on the Line of Numbers) to 45 deg. 
30 minutes (on the Line of Sines ;) which being ſubtracted 
from go deg. leaves 44 deg. 30 minutes for the Courſe. 

2. The Extent from go Degrees (on the Line of 
Sines) to 98 Leagues (in the Line of Numbers) will reach 
from 44d. 30 min. (on the Line of Sines) to 86 leagues 
(on the Line of Numbers,) which is the Departure from 
the Meridian. 


2. By the ſliding Gunter. 


I. Bring 98 Leagues (on the Line of Numbers, on 
the middle piece) againſt go Degrees on the Line of 
Sines, on the out- ſide piece; then right againſt 70 
Leagues (on the Firſt) is 45 deg. 30 min. (on the Second,) 
which is the Complement of the Courſe, and ſubtracted 


from go deg. is 44d. 3om. and is near 4 Points from the 
South towards the Weſt, or South Weſt. 


2. And as it now ſtands, againſt 44d. 30 min. (in the 
Line of Sines, on the out-ſide Piece) is 68 Leagues (in 
the Line of Numbers, on the middle Piece) which is the 
Departure from the Meridian. 


C AS E v. 


Diſtance Run, and Departure from the Meridian given; tt 
_find the Courſe and Difference of Latitude 


ac hs a% as 
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The Proportions are as follow. 


I, A® the Diſtance ſailed, is to Radius; ſo is the Depar- 
ture from the Meridian, to the Sine of the Courſe. 

2. As Radius is to the Diſtance failed, fo is the Sine 
Complement of the Courſe, to the Difference of Latitude. 

Example. A Ship runneth 354 Miuutes North Eaſt- 
ward, from 1d. 19m. South Latitude, until her Departure 
from the Meridian be 150 Minutes ; What is her Courſe, 
and Latitude ſhe is in? 

1. As 354 Minutes, is to Sine god. ſo is 150 Mi- 
nutes, to Sine 25 deg. the Courſe is North Eaſtward, or 
NNE. a quarter E. 

2. As 8. 90 degrees, is to 354 Minutes; ſo is Sine 65 
degrees, to 323 Minutes, the Difference of Latitude. 


Latitude failed from is 1 19 South , 
The Difference of Lat. 323 Minutes, or — 5 : 23 North 


Subtract, gives the Latitude the Ship is in — 3: 04 North 


CASE VI. Difference of Latitude, am Departure from 
the Meridian given; to find Courſe and Diſtance Run, 


To do this, theſe are the Proportions. 


I, As the Difference of Latitude, is to the Departure 


from the Meridian; ſo is Radius to the Tangent 
of the Courſe. 


2. As the Sine of the Courſe, is to the Departure from 
the Meridian; ſo is Radius, to the Diſtance ſailed. 


Example. Sailing between the North and Weſt, from 

2 Port in 1d. 59m. South Latitude, and then arriving at 

another Port which is in 3d. 8m. North Lat. and is alſo 20g 

Minutes to the Weſtward of the firſt Port; I demand the 
Courſe and Diſtance from the Firſt Port to the Second? 

O 3 D. M. 
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d. m. 
Latitude of the firſt Port — — — 1 59 South 
Latitude of the ſecond Port —3 : 08 North 


Added, gives the Difference of Latitude 5: 07 or 307m. 
1. As 307 min. is to 209 min. ſo is Tangent 45 deg, 
to Tang. 34 deg. 15 min. the Courſe North Weſtward, 
or N W. by N. neareſt. 
2. As S. 34 degrees 15 minutes, is to 209 minutes: 80 
is S. 90 degrees to 307 Minutes, the Diſtance between 
the two Ports. 


1. By Gunter with Compaſſes. 


1. The Extent from 307 min. to 209 min. ( in the 
Line of Numbers) will reach from 45 deg. on the Line 
of Tangents, (that now being the Radius,) to 34 degrees 
15 minutes (on the ſame Line of "Tangents) which is the 
Courſe from the Meridian, 

Note, When the Difference of Latitude is greateſt, the 
Courſe is leſs than 45 Degrees from the Meridian. 

But when the Departure from the Meridian is greateſt, 
the Courſe is more than 45 deg. from the Meridian. 

2. The ſecond Canon or Proportion for the Diſtance 
Run, is wrought as in the ſecond or third Caſe, in Page 
210, or 211, 


2. By the /iiding Gunter. 


1. In this Caſe, fo put in the middle piece, that a Tan- 
gent Line may flide by and next a Tangent Line, 
alſo Numbers againſt Numbers: Then bring 307 min. 
(in the Line of Numbers on the middle piece) againſt 
209 min. (in the. Line of Numbers on the outſide Picce) 
then againſt 45 degrees (on the Line of Tangents on the 
middle Piece) is 34 degrees 15 minutes on the Tangents 
on the outſide Piece, which is the Courſe required. 

2. For the Diſtance, the manner of working is the ſame 
as hath been ſhewn in Caſes Firſt, Second and Third. 


To 


#.% 
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To Reſolve a Traverſe by Gunter's Scale. 


"Example 1. A Ship in 40 degrees North Latitude, and 
in 5 degrees 24 minutes Weſt ＋ ſhe ſails firſt SE. 
by S. 68 minutes, then SW, by W. 55 minutes, and then 
WNW. 75 minutes: I demand the Courſe and Diſtance 
from the firſt Place of Departure, and what Latitude and 
Longitude ſhe is in ? | 


To do this, Firſt find the Difference of Latitude, and 
Departure from the Meridian, for each ſeveral Courſe, 
as directed in Caſe 1. of Plain-Sailing, in Page 208 and 
209. 

4 Collect the ſeveral Differences of Latitude, whether 
North or South, into one Sum; and in like manner, the 
ſeveral Departures either Eaſt or Weſt : Taking the Diffe- 
rence of the Northing and Southing, for the Difference of 
Latitude; and the Difference of the Eaſting and Weſting 
for the Departure from the Meridian. 

3. Having now the Difference of Latitude, and the 
Departure from the Meridian known; the Courſe and 
Diſtance may be found by the Sixth Caſe of Plain-Sailing, 
in Page 213 and 214. ; 

4. The Difference of Longitude may be found by this 
Proportion : ; | 

As the Sine Complement of the middle Latitude, is to 
the Departure from the Meridian; ſo is Radius, to the 
Difference of Longitude, See the Work following. 


M. Pts. M. 


1. Courſe. As S. Points is to 68; ſo is S. 3, to 38 Eaſting 
5, to 57 Southing 
2, Courſe. As S. 8 Points is to 55; ſo is S. & 5, to 46 Weſting 
3 3» to 30 75% S. ing 
to br W. ing 
2, to 2818 N. ing 


3. Courſe. As S. 8 Points is to 75; ſo is 8. 5 
O 4 Courſes 
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* "DR Ta | Deparare. | 
Courſes. Dit. North | South 
t. PE byd [68] | 57.0 
r 30.6 | 
3 WNW. 75| 28.8 9.8 
28.8 | 87.6 | 38.0 15.5 
: 28.8 8. 


3. Then; As min. 58.8, is to min. 77-5; ſo is T. 45d. 
to T. 52d. 5om. the Courſe from the South towards the 
Weſt, that is, SW. three quarters W. almoſt. And again, 
As S. 52d. som. is to min. 77.5; ſo is S. god. to 97 

Minutes, the Diſtance from the firſt Place of Departure. 


d. m. 
Latitude failed from 40 : oo North 
The Diff. of Latit. min. 58.8, or =— o : 59 Southerly 
Subtract, gives Latit. the Ship is in — 39 : o1 North 
Therefore the middle Latitude is — 3g : 38 


Subtracted from —— — 90: oo 
Gives Complement of the middle Lat. 50: 30 


4. As S. god. 3om. is to m. 77. 5; ſo is S. god. to 100m. 
the Difference of Longitude. 4 * 
The Longitude ſailed from is — 5 24 Weſt 
The Difference of Longitude 100m. or — 1: 40 Weſt 


Added, gives the Longitude the Ship is in — 7 : 04 Weſt 


Example 2. A Ship in 41d. 30m. North Latitude, and 

10d. 20m. Faſt 1 ſails theſe ſeveral Courſes, and 

Diſtances, viz. 8 
63 Min. 


. by S. 52 Minutes, then 88 W. 


my — 2 ov 


63 Minutes E by N. 47 Minutes, 
nutes, NNW. a quarter 


W. 47 
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N by E. half E. 35 Mi- 
Min. WNW. 73 Min. 


217 


I demand the Courſe and Diſtance from the firſt Place of 
Departure; alſo the Latitude and Longitude the Ship is in? 


0 


2 


1. For the doing of which, obſerve the Work following. 
M 


3 


of 


Cour S 8 Pt. ĩs to 


— — — — 


1 3 
2. Then to collect the ſeveral Northings, Southings, 


Eaſtings, and Weſtings into one; 


— a> (gh 


Points. 


M. 


hy — $2 3 228. N 


as here you ſee in the 
Table following; whereby you will have the Difference 
of Latitude, and Departure from the Meridian. 


” [Diff. Lat. Departure. 
, Courſes Diſt. North | South | Eaſt | [Weſt 
1 _1.|SE by S. | 52 43.2 [ 28.8 | 
} 2.8 SW. 63 58.2 24 2 
1 b North [47 3 
a 4. NE by E E. 35 | 336 I0.2 | 
| = EW. 42 | 4245 5 20. 
HW {EW NW. | 73 | 28: | 68. 
I 33.3 101.4 85.2 112.2 
101.4 | 85.2 
Difference Latitude | 11.9 | Departure 27.0 
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3. Now having the Difference of Latitude, and De- 
rture from the Meridian known, the Courſe and Diſtance 
is thus found. 


As 11.9 minutes, is to 27 minutes; ſo is T. 45d to 
"Faxb66d. 15m. The Courſe North Weſterly, or WNW. 
becauſe the North and Weſt Columns are the greateſt, 

Here obſerve the Courſe is more than 45 degrees from 
the Meridian, becauſe the Departure is more than the 
Difference of Latitude z according to the Note in the 
6th Caſe of Plain-Sailing, in Page 213. Then for the 
Diſtance ſay, | 
As 81 66d. 15m. is to 27 minutes; ſo is S. god. to 
minutes 29 4: The Diitance from the firſt Place of De- 
parting. 

G. . 
Latitude failed from —- —ʃ 41 30 North 
The Difference of Latitude m. 11.9 r 0 12 North 


Added, gives the Lat. the Ship is in — 41 42 North 
41 36 


And the middle Latitude iS — — 
SubtraQed from 


Gives Compl. of middle Latitude =—=— 48 24 


4. Then to find the Difference of Longitude, fay : 
| S. 48d. 24m. is to 27 min. ſo is S. god. to 36 min, 
the Difference of Longitude. 
. 
The Longitude failed from is — 10 20 Eaſt 
The Difference of Longitude 36 min. — o 36 Weſt 
| — — 
Subtract, gives the Longit. the Ship is in — 9 44 Eaſt 
Secondly, 


Fece 


Thy 


Srcondly, The Uſe of the Gunter's-Scale in Mercator's 


Sailing. 
CASSEL 


The Latitude and Longitude of twa Places given; to find 
their Courſe and Diſtance. | 


Example. I demand the Courſe and Diſtance from the 
Lizard to Barbadoes? their Latitudes and Longitudes 
ſuppoſed to be as follows : 


d. m. d. m. * 
Lixard „ 550 oo North a 5 24 
Barbadoes : Latit, 7 13 25 Non & Longit. 1 58 o W 


d. m. 3 
The Diff. of Lat.— 36 35 South, Diff. Long. $2 40 W 
60 0 


minutes 2195 minutes 3160 
To anſwer this Queſtion, the Proportions are theſe; 
1. As the Meridional Difference of Latitude, is to the 


Difference of Longitude; fo is Radius, to the Tangent of 
the Courſe. 


2. As the Sine Complement of the Courſe, is to the 


Difference of Latitude; ſo is Radius, to the Diſtance of 
the two Places. 

The Meridional Difference of Latitude is thus found : 

Extend the Compaſſes (in the Meridional-Line) from 
one Latitude to the other; that Extent meaſured on the 
Equinoctial Line (the Line next adjoining to the Meridional 
Line marked EP) gives the Meridional Difference of 
Latitude. | 

Thus, the Extent from Latitude '50 Degrees 'to Lati- 
tude 13d. 25m. in the firſt, being meaſured. on the latter, 


is deg. 44 13, or 44d. 24m. or 2664 minutes, The Mi- 
ridional Difference of Latitude. Then ſay: 
As 
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220 The Mariner's Compaſs Rectiſied. 


As 2664 M. is to 3160 M. ; Lat 
Or, As 44d. 12 15 5 ood. 4 780 18 . 45d. to 1. 49. 35m, 
the Courſe from the South Weſtward, or S W. 4 degrees MW Sul 
35 minutes Weſterly. And again: 

As S. 40d. 25 min. is to 219 5m. ſo is S. god. to 341 5m. 
Or, As S 40d. 25m. is to 36d. „4, ſo is Sine god. to . 
56d. 35, or 56d. 54m. equal 3414 Minutes. * 


CASE II. 


Both Latitude: and Courſe given; to find the Diftanc, 
and Difference of Longitude. 


* 


The Proportions are theſe. 


1. A® the Sine Complement of the Courſe, is to the 

Difference of Latitude,. &c. as before in the 
Second Caſe of Plain Sailing, to find the Diſtance and 
Departure from the Meridian, in Page 210. 


2. As the Sine Complement of the middle Latitude, { 
is to the Departure from the Meridian: ſo is Radius, to | 
the Difference of Longitude. 


Or thus; As the Sine Complement of the Courſe, is 
to the Meridional Difference of Latitude; ſo is the Sine 
of the Courſe, to the Difference of Longitude. 


Example. Admit from the Lizard in 50 deg. oo min. 
North Latitude, and Longitude 5d. 24m. Weſt, we 
made (when Leeway, Variation allowed for) our Courſe 
to be South 39 deg. Weſterly, and then by Obſervation 
was in 45d. Im. North Latitude. I demand her diſtance 
run, and what Longitude ſhe is in ? 


Lat, 


The Mariner's Compaſs Retified. 221 
50d, oom. North 


Latitude ſailed from 


Latitude by Obſervation ——_—_—_——4;d. orm. North 
dubtract, is the Diff. of Latitude 5,99 59m. Southerly 
00 


| Minutes 299 
The Middle Latitude is — -— 47d. 3om. 
Subtract from god. OOm. 


Compl. of the Middle Latitude — 42d. Zom. Tug 
f ; 0 i 

1 As S. 51d. is to 299m. ſs 8.3 * 0 d. to 3 1 B 

2. As S. 42d. 30m. is to 242 Minutes; ſo is S. god. to 
358 Minutes, the Difference of Longitude. Or thus: 
The Extent from 50d. oo min. on the Meridian Line, to 
45d. oim. meaſured on the Line of Equal Parts, is 
7d. 44, or 7d. 24m. or 444 Minutes, for the Meridional 
Difference of Latitude Then, 

As S. 51d. is to 444 Minutes; ſo is S. 39 deg. to 358 
Minutes. Or thus; 


As 299 Minutes, is to 242 Minutes; ſo is 444 Minutes, 
to 358 Minutes as before, which is the Difference of 
Longitude. d. m. 

The Longitude ſailed from — 5: 24 Weſt 
The Difſerence of Longitude 358 min. or 5 : 58 Weſt 


Added, gives the Long. the Ship is in — 11 : 22 Weſt 
CASE III. 


Both Latitudes and Diſtance Run given; to find the Courſe 
and Difference of Longitude, 


To perform this, the Proportions are theſe : 
I. As the Diſtance ſailed, is to Radius; ſo is the Diffe- 
rence of Latitude, to the Sine Complement of the 


_ Courſe, as in the Fourth Caſe of Plain Sailing, in Page 
211, by which Caſe alſo you may find the Departure from 


2. As 


the Meridian, or Meridian Diſtance. 
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2. As the Sine Complement of the Middle Latitude, i, 
to the Departure; ſo is the Radius, to the Difference of 
Longitude. Or thus; ; 

Ads the Difference of Latitude, is to the Departure from 
the Meridian; ſo is the Meridional Difference of Latitude, 
to the Difference of Longitude. 


Bot 


Example. A Ship in 46d. South Latitude, and 1d. 15 min, A 
Weſt Longitude, fails 100 Leagues North Eaſtward, and 
then by Obſervation is in Lat. 42d. South; I demand her 
Courſe, Departure from the Meridian, and Long. ſhe is in! 


Latitude failed from is 46d. South, 
Latitude by Obſervation is — 42d. South. 


co 


Subtract, gives the Diff. Lat. — 4d. or 80 Leagues 


The middle Latitude is - 44d. whoſe Comp. is 46d. 


I. As 100 Leag. is to S. 90 deg. ſo is 80 Leag. to 8. 
53 deg. 15 min. the Complement of the Courſe; ſo that 
the Courſe is 36 deg. 45 min. North Eaſtward. or NE. by 
N. a quarter Eaſt. And then again, 

As S. god. is to 100 Leag. ſo is S. 36d. 45m. to 60 
Leagues, the Departure from the Meridian. 

2. As S. 46d. is to 60 Leag. fo is S. god. to 83 Leag, 
the Difference of Longitude, or thus : The Extent from 
46d. to 42d. on the Meridional Line, makes 5d. „& or 
I10 Leagues on the Equal Parts, which is the Meridional 
2 of Latitude. And then it's, 

s do leag. is to 60 leag. ſo is 1 Io leag. to 83 leag. @ .. 
Or, as 4d. is to 3d. fois 5d. 75 oi 72 : Fail . Jong, 
Longitude failed from is — Id. : 15m. Weſt, 
The Difference of Longitude 83 Leag. or 4d. : ogm. Eaſt. 


42, » ed hee a £2, & 


a a _ a 


Subtract, gives Longitude Ship is in — 2d, : 54m. Eaſt. 
CASE 


, ls 
of 


On 
le, 


In, 
nd 
er 
1? 
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CASE IV; 


Both Latitudes, and Departure 2 the Meridian given; 
t find the Courſe, Diſtance Run, and Differ. Long. 


I. 7 þþ HE Courſe, and Diftance Run, is found by the 
Sixth Caſe of Plain Sailing, in Page 213. | 
2. The Difference of Longitude is found as in the ſe- 
cond, third, or fourth Caſe in Mercator. 


Example. A Ship in 33 Degrees North Latitude, and 
178 Degrees Weſt Longitude, ſhe fails South Weſtward 
until ſhe be departed from the Meridian 58 Leagues, and 
then ſhe is in Latitude 28d. 36m. North: I demand her 
Courſe, Diſtance Run, and what Longitude ſhe is in ? 


d. m. 
Latitude failed from 33 oo North 
Latitude the Ship is iN ====—=—_—_—_— 28: 36 North 


The Difference of Latitude is —- 4 : 24 or 88 Leagues 
The middle Latitude is 30 : 48 Com. 59127 

1. As 88 leagues, is to 58 leagues; ſo is T. 45 deg. 
to T. 33d, 20m. which is the Courſe South Weſterly, or 
SW. by 8. 


2. As S. 33d. 20m. is to 58 leagues; ſo is S. god. to 


I05 leagues, the Diſtance failed. 

3. The Meridional Difference of Latitude 5 deg. 323 
or 5 deg. 9 wn. or 103 leagues, found 7 1 directed. 

59d. 12m. N: 90 deg. 

4 458 88 leagues 2 $0 leagu wal 5 oy 21 * 
67 leagues the Difference of Longitude. 

5. Longitude ſailed from | 
The Difference of Longitude 67 leag. or 3: 21 Weſt 


Added, and the Sum is — 181: 21 
Which ſubtract from — —.— 360: 00 


Remainder is Longitude the Ship is in — 178 : 3 


— 178 : co Weſt. 
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CASE V. 


One Latitude, Courſe and Diſtance Run given; to find th . 
other Latitude, and Difference of Longitude. 


1T H E Difference of Latitude, and Departure from / 
the Meridian, is found by the firſt Caſe of Plain 
. (in Page 208, and 209) and conſequently the 


other Latitude. 
2. The Difference of Longitude is found as before in MW te 
the ſecond or third Caſe of cator. tl 


Example. If a Ship fails S E. by S. 120 Leagues, from 
a Port in 53d. 3om. North Latitude, and 2d. 15m. Weſt 
Longitude ; what Latitude and Longitude is ſhe in? 


As S. 8 Points, is to 120 es; ſo is 8. 5 Points, to 
100 Leagues, the Difference of Latitude. 

And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Points, 
to 76 Leagues, the Neparture from the Meridian. 


d. m. 
The Diff. of Latitude 100 Leagues, or — 5 : 00 South 
Subtract, gives the Latitude the Ship is in 48 : 30 North 
And the middle Latitude is ——— 5: Comp 39d. 
The -W Diff. Lat. is 8d. or mw LO. 
39d. ; od. 
As } 3 1s to 67 Leag. ſo IS I 62 Leag. Tro 
107 Leagues the Difference of Longitude. 


d. m. 
Longitude failed from is — ; 15 Weſt 


The Diff. Longitude 107 Leagues, or 5: 21 Eaſt 
Subtract, gives the Longitude ſſie is in 3: oy ow. 
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CASE VI. 8 
bailing in a Paget, to find the Difference of Longitude. 


Too do this, the Proportion is thus: 
A S the Sine Complement of the (Parallel) or Latitude, 
is to the Diſtance ſailed Eaſt or Weſt, 

So is Radius to the Difference of Longitude. 

Example. If a Ship ſails Weſt 390 minutes, in the Lati- 
tude of 50d. rom. and departs from 2d. 45m. Eaft Longi- 
tude, I demand what Longitude the Ship is now in ? 

As S. 39d. 50m. is to 390 min. ſo is S. god. to 610 mi- 
nutes, the Difference of Longitude. 

d. m. 
Longitude ſailed from, s ———— 2 : 45 Eaſt 
The Difference of Longit, 610 min, or — 10: to Welt 


Subtract, gives the Longitude the Ship is in—7 : 25 Welt 


CASE VII. 
The Differ. of Longitude (of twa Places in one Parallel! or 
Latitude ) given, to find their Diſtance in that Parallel? 


5 & H E Proportion is thus : As Radius is to the Difference 
of Longitude, fo is the Sine Complement of the La- 
titude, to the Diſtance in that Parallel. 


Example 1. Suppole Cape Vincent in Portugal, and Cape 
Henry in Virginia, both in 37 deg. North Latitude; their 
Longitudes ſuppoſed to be as here- under, What is their Di- 


ſtance in * Parallel ? . 
Cape S. Vincent wy 10: 35 Weſt 
Cape Henry { Longitude 1 75 : 02 Weſt _ 


dehtract gives the Diff. Longitude 64 : 27 or 3867 minutes 


Latitude of both Places is <==— — 377 deg. North 
Subtract from 90 


Remains Complement of the Latitude —— 5 3 degrees 
P 2. Ag 
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2. As 8 go Degrees, is to S. 53 Degrees; ſo is 64.43 
equal to 644, 27m. to 51d.,5 or 51d. 3om, or 3ogom. 
the Diſtance required. Or thus : 

As S. go degrees, is to S. 53 degrees; ſo is 3867 Mi. 
nutes, to 3ogom. the Diſtance in the Para el as fore 


Example 2. Suppoſe two Ships under the Equinoctial, 
100 Leagues aſunder, and each fails North till both come 
into Latitude 60 degrees. How far are they now aſunder ? 
Anfwer, 50 Leagues. For it's thus: 


As S. go degrees is to S. go degrees, ſo is 100 Leagues to 
50 Leagues, the Diſtance required. 


CASE VII. 


To find how many Minutes or Miles make a Degree of 
Longitude in any Parallel, or Latitude. 


Ty & UV £& -£&, 


A S Radius, is to the Sine Complement of the Latitude ; 

ſo is 60 min. (a Degree in the Equincctial,) to the 

— making a Degree of Longitude in the Parallel de- 
ed 


Example. In the Latitude of 50 deg. I demand how ma- 
ny Minutes of Eaſting or Weſting make a Degree of Lon- 
gitude ? Anſwer, 38 + Minutes. For it's thus: 

As S. go deg. is to S. 40 deg. ſo is 60 min. to min, 

8.5 or 38 and a half, to make one degree of Longitude in 
titude 50 degrees. 


This may be done by the Plain-Scale, thus : 

Take the given Latitude from the Chords, and mea- 
ſure it on the Line M. L. (which is Miles of Longitude) 
ſheweth your defire: As here, take 50 deg. from the 
Chords, and meaſure it on the Scale M. L. it ſhewetb 
38 min, and a half as before. 


VI. Tat 


gitude (from the neareſt Equinoctial Point,) to the Tan- 
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VL The Uſe of Gunter's-Scale in Aftronomy. | 


PROBLEM I. The Sun's Place in the Ecliptie, 
and his greateſt Declination given; to find his Right 
Aſcenſion and preſent Declination. 


Io perform this, theſe are the Proportions ; 
K. A 8 Radius, is to the Sine Complement of the Sun's 
_ greateſt Declination ; ſo is the Tangent of his Lon- 


gent of his Right Aſcenſion, from the ſaid Point. 


The Names and Charafters of the 12 Signs. 
V Aries = Libra 


8 Taurus , Scorpio Q | 
N Gemini Sagittarius 6 
8 North Signs y Capricornus South Signs 
N Leo nx Aquarius 
M Virgo » Piſces 

Note, 1; The Sun's greateſt Declination is 2 3 degrees 
29 min. | 


Note 2. The beginning of Aries and Libra are the two 
Equinectial Points. 

Note 3. This Proportion (above) find the Sun's Right 
Aſcenfion only when he is in the firſt Quarter of the Eclip- 
tic; that is, T, 8, or n: But when he is in the ſecond 
Quarter, S, G, or TR, ſubtract it from 180 deg. and 
when in =, M., or , add it to 180 deg. And in the 
laſt Quarter, WM, zz, or , ſubtract (what's found” by this 
Operation) from 360 deg. ſo will you have the Sun's Right 
Aſcenſion from Y (for any Place in the Ecliptic) deſired. 

2. As Radius, is to the Sine of the Sun's Longitude 
(from the neareſt Equinoctial Point; ſo is the Sine of the 
Sun's greateſt Declination, to the Sine of his preſent Decli- 
nation, P 2 Note 


— 
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| Note, The Sun being in V, &, n, S, G. or N, his 
| Declination is North : But in =, U, 2, W, xx, or &, 
| it's South. Example. 

| den the Sun's Plate in the Ecliptic is in 8 24d. 15m, 
| What is his Right Aſcanfion, and Declination ? 
| The Sun being in J, 24 degrees 15 minutes, his Lon. 7 
gitude from the neareſt Equinoctial Point (being now the 
beginning of V, is 54 degrees 15 minutes. And the Com- 
plement of his greateſt Declination is always 66 degrees 

31 minutes. Then it follows : 

1. As S. go Degrees, is to S. 66 degrees 31 minutes; I 
ſo is Tangent 54 degrees 15 minutes, to Tangent 51 degrees 
52 minutes, the Sun's Right Aſcenſion (from the beginning 
of Y) required. ITS 

By Gunter with Compaſſes. 

The Extent from Sine go degrees, to Sine 66 degrees 
31 minutes wil reach from Tangent. 54 degrees 15 mi- 
nutes, to Tangent 51 degrees 52 minutes, the Sun's Right 


Aſcenſion. 
By the ſliding Gunter. | 

1. Let the middle Piece be ſo put in, that Sines may | 
fide againſt Sines, and Tangents againſt Tangents. | 

2. Then bring go degrees in Sines (on the outhide 
Piece) againſt 66 deg. 31 min. in Sines (on the middle 
Piece) then againſt 54 dg. 15 min, in Tangents (on the 
middle Piece) is 51 deg. 52 min. in Tangents (on the 
outſide Piece) the Right Aſcenſion, as above. 

This Proportion being to be wrought on Sines and 
Tangents 2 I thought it neceſſary to expreſs the 
manner of its Operation on both ſorts of Gunters, that 
the Learner might ſee how it agrees with the General 
Rule given at the Beginning of this Diſcourſe of the 
Gunter, in Page 177, and 178 ; but ſhall wave it in the 
reſt, and only write the Proportions in Words, and in 
Figures, according to the particular Example, as follows, 
for the Sun's Declination, 


2, As 


% = : 
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19 2. As S. go degrees, is to 8. 54 deg. 15 min. ſo is 8. 

L 23 deg. 29 min. to 8. 18 deg. 52 min. the Sun's Decli- 
nation North, increaſing. 


PROBLEM IL 


Die Latitude of à Place, and the Sun's Declination given; 
to find his Amplitude, and bis Aſcenſional Difference; 

. and conſequently his Riſing, or Setting; and the Length 

$ of the Day or Night. 

To perform this Problem the Proportions are theſe ; 

I, A S the Sine Complement of the Latitude, is to Ra- 
dius ; ſo is the Sine of the Sun's Declination, to 

the Sine of his Amplitude. | 

Note, The Amplitude and Declination, are always of 
one kind ; that is, both North or both South. 

2. As Radius is to the Tangent of the Latitude ; ſo is 
the Tangent of the Sun's Declination, to the Sine of his 
Aſcenſional Difference. ; 

Note 1. The Aſcenſional Difference (being reduced 
into Time, by allowing 15 Degrees for one Hour, and 
then) added to, and ſubtratted from 6 Hours, the one is 
Sun riſing, the other is Sun- ſetting. 

Note 2. If the Latitude and Declination are both Norrh 
or both South; the Sun riſeth before, and ſets after Six of 
the Clock; but if one be North, and the other South, the 
contrary. IP: 

Note 3. If the Sun's Riſing and Setting be doubled 
ſeverally, the firft is the Length of the Night, and the lat- 
ter the Length of the Day. 

Note 4. By this Problem were the Tables of Ampli- 
tudes, and Semidiurnal Arches, &c. in this Book cal- 
culated. 

Example. Latitude 51 deg. 32 min. North, and the Sun's 
Declination 23 deg. 29 min. North: I demand his Ampli- 
tude, and Aſcentional Difference? Allo his Riſing Set. 
ting, length of the Day and Night. | 

P 3 | d. m. 
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Anfw. Sun's Amplitude 39 : 50, Afcen. Diff. 33 : 10 
Sun ſetting}: 8 : 13, Length of Day 16 : 26 
 Sun-rifing F © — 3: 47, Lergthoft Night 7 :34 
For it's thus; 
1. As 8. 38d. 28m. is to S. go dep. ſo is 8. 23 deg 


209 min. to 39 deg. 50 min. the Amplitude North, becauſe 


. the Declination is North, that is, the Sun riſeth Eaſt 

g deg. 50 min. Northerly, and ſetteth Weſt 39d. 5om. 
Nonherly. 

2. As T. 45d. is to T. 51 deg. 32 min, ſo is T. 23 
deg, 29 min. to T. 28 deg. 40 min. againſt which on Sines 
is 33 deg. 10 min, the Aſeenſional Difference; which be- 
ing reduced into Time, is 2 hours 13 minutes ; and added 
to 6 hours, is 8 hours 13 minutes for Sun ſetting ; which 
doubled, is 16 degrees 26 minutes, the Length of the Day. 
Again, 2 hours 13 minutes ſubtracted from 6 hours, is 
3 hours 47 minutes dun-rifing 3 which doubled, is 7 hours 
34 minutes, the Length of the Night. | 


PROBLEM UL 


Latiiude of a Place, and the Sun's Declinatiou given; to find 
his Altitude and Azimuth at 6 of the Clock, 


To ſolve this, ſay : 

T. A 8 Radius is to the Sine of the Latitude; ſo is the 

Sine of the Sun's Declination, to the Sine of his 
Altitude at Six of the Clock. 
2. As Radius, is to the Sine Complement of the 
Latitude, ſo is the Tangent of the Sun's Declination, to 
the Tangent of his Azimuth (from the Eaſt or Weſt) at 
Six of the Clock. | | 
Note, The Azimuth is from the Eaſt, at Six in the 
Morning ; and from the Weſt, at Six in the Afternoon : 
Northerly, in North Latitude; but Southerly, in South 
Latitude, 
Example; In 51d. 32m. North Latitude, the Sun's De- 
elination being 23d. 29m. North. What is his Altitude, and 
Azimuth at Six of the Clock ? Anſw. 


„ 1 


83 ww © 89 
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Anſwer, His . » 18d. 11m, and his Azimuth is 
Eaft 15d, 07m. Northerly, or 74d. 53m. North Eaſter] 

r Weſterly, For it's thus: 3 . 
1. As 8. god. is to 8. 51d. 32m. ſo is S. 23d. 29m. to 
8. 18d. 11m. the Altitude at Six of the Clock. 

2. S. god. is to S. 38d. 28m. ſo is T. 23d. 29m. to 
T. 15d. om. the Azimuth at Six; that is 74d. 53m. 
North Eaſterly at Six in the Morning, but North Weſterly 
in the Aſternoon. 


PROBLEM IV. 

Latitude of @ Place, and the Sun's Declination given; to 
find his Altitude, and Hour of the Day, when he is Eaſt 
or Welt. | 

To perform this, the Proportions are theſe : 
I, S the Sine of the Latitude, is to Radius ; ſo is the 
Sine of the Sun's Declination, to the Sine of his 

Altitude; being Eaſt, or Weſt, 
2+ As Radivs, is to the Tangent Complement of the 

Latitude; ſo is the Tangent of the Sun's Declination, to 

the Sine of the Hour from Six of the Clock, when he is 

Eaſt, or Weſt. 

Note 1. The Sun is Eaſt after Six in the Morning, but 

Weſt before Six in the Afternoon, : 
Note 2. The (Hour found by the laſt Proportion) being 

reduced into Time (by allowing 15 deg. to an Hour) and 

added to, or ſubtracted from Six, gives the Hour of the 

Day, when the Sun is Eaſt or Weſt. 


Example. In g id. 32m. North Latitude, the Sun's De. 
clination being 23d. 29m. North; what is bis Altitude! 
and what time of the Day is it, when he is Eaſt, or Weſt ? 

Auſiv. His Altitude is 30d. 35m. and the Hour of 
the Day i 7h. 21m. Morning, when Eaſt. 

Y 84 4h. zom. Afternoon, when Weſt. 

For it's thus ; 

I. As S. 51d. 32m. is to 8. god. ſo is S. 23d. 29m. 
to 8. 30d. 3 5m. the Sun's Altitude, being either Eaſt or 
Weſt? P 4 2. A 


— 


232 The Mariner's Compaſs Reftified. 


As T. 45d. is to T. 38d. 28m. ſo is T. 23d. 29m. to 
S. 20d. 11m. the Hour from Six, which makes 1 Hour 
er Minutes, added to 6, is 7h. 21m. and ſubtracted from 
6, is 4h. 39m. the former is the Time when the Sun is Eaſt 
in the Morning ; the latter the Time when he is Weſt in 
the Afternoon. 


PROBLEM V. 


The Sun in the Equator or Equinodtial (that is, when he hath 
no Declination ) the Latitude of a Place, and the Sun's Alti- 
tude given ; to find bis Azimuth, and Hour of the Day. 


This Problem is thus effected. 


I. 8 Radius is to the Tangent of the Latitude, ſo is 

the Tangent of the Sun's Altitude ; to the Sine 
Complement of his Azimuth, from the South in North 
Latitude; but from the North in South Latitude; Eaſterly 
in the Forenoon; and Weſterly in the Afternoon. 

2. As the Sine of the Complement of the Latitude, is 
to the Radius; ſo js the Sine of the Sun's Altitude, to the 
Sine Complement of the Hour from Noon. 

Exampie. In 51d. 32m. North Latitude, the Sun havin 
no Declination, and his Alt. being 21d. 5om. in the Fore- 
noon ; I demand his Azimuth, and the Hour of the Day ? 

Anſwer. His Azimuth is South 59d. 45m. Eaſterly, that 
3s the Sun is upon the S. E. by E. a quarter E, Point of the 
Compaſs, and the Hour of the Day is Hours 8.33 Minutes 
Morning. For it's thus: 

1. As T. 45d. is to T. 51d. 32m. ſo is T. 21d. gom. to 
T. zod. 15m. whoſe Complemert is 59 deg. 45, min. 
is the Sun's Azimuth requ'red. | 

2. As 8. 38 deg, 28 min. is to S. godeg. ſo-is S. 21 
deg. 50 min. to S. 36 deg. 50 min. whoſe Complement is 
53 deg, 10 min, or 3 Hows 33 Minutes; which ſub- 

22 tracted 

1 
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tated from 12, gives 8 Hours 27 minutes, or 


after 8 of the Clock in the Morning, the time of the Da Day 
required, 


PROBLEM VI. 


Latitude of 2 Place, Sun's Declination, and his Altitude 


given ; to find his Azimuth, and the Hour of the Day. 


The Performance of this, is thus ; 

1. & by AK E the Complement of the Latitude, the Com- 

plement of the Sun's Altitude, and the Sun's Di- 
ſtance from the Pole, (which is his Declination added to 
go deg. when the Latitude and Declination is one North, 
the other South ; but both being either North, or South, 
it's the Complement of the Declination) and add them 
together into one Sum, 

2. From half that Sum ſubtract (to find the Sun's 
Azimuth) the Sun's Diſtance from the Pole ; but (to find 
the Hour ) the Complement of his Altitude; and note the 
Remainder. 

3. To find the Azimuth, yeu have theſe two Propor- 
tions following. 

Fir, As Radius, is to the Sine Complement of the La- 
titude; ſo is the Sine Complement of the Altitude to a 
fourth Sine, Then again, 

Secondly, As that fourth Sine, is to the Sine of the half 
Sum; ſo is the Sine of the Remainder, to a fifth Sine; 
againſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude; but from 
the South in South Latitude. | 

4. To find the Hour, theſe are the two Proportions 
which follow. 

Firſt, As Radius, is to the Sine Complement of the 
Latitude ; ſo is the Sine of the Sun's Diſtance from the 


Secondly, 


* Pole, to a fourth Sine, 
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Secondly, As that fourth Sine is to the Sine of the 
halt Sum; ſo is the Sine of the Remainder to a fifth Sine; 


againſt which, on Verſed Sines, is the Hour of the Day 
from Noon. 


Example. In 51 deg. 30 min. North Latitude, the Sun's 
Declination being 15 deg, 10 min. North, and his Altitude 
obſerved to be. 11 deg. 30 min. I demand his Azimuth, 
and Hour of the Day ? 

d. m, d. m, d. m. 
90.00 go. oo 90.00 
Latitude 1. zo North Deelinat. 15.10 Nor. Alt. I T. 30 
Comp. Lat. 38-30 
Comp. Alt. 78. 30 Comp. Latitude 38.30 
Sun's Diſt. 74. 50 Comp. Altitude 78. 30 
Sum is 191. 50/Sum is 191.50 
half Sum is 95.54 The half Sum is 95.88 
Remainder 21.05\Remainderis — 17.25 


Then to find the Azimath, it's thus; 

1. As S. god. is to S. 38d. 30m. ſo is Sine 78d, 30m. to 
Sine 37d. 20m. the fourth Sine. 

2. As S. 37d. 20m. is to S. 95d. 55m. ſo is Sine 21d. 
sm. to S. 36d. againſt which, on Verſed Sines, is 80d, 
the Sun's Azimuth from the North Eaſterly, if in the Fore- 
noon ; but North Weſterly in the Afternoon, 


And to find the Hour of the Day, it's thus: 

T. As Sine god. is to Sine 38d. 3om. ſo is Sine 74d, 
zom. to Sine 37d. the fourth Sine. 

2. As Sine 37d. is to Sine ggd. 55m. fo is Sine 17d. 
25m. to Sine 29d. 40m. againſt which, on Verſed 
Sines, is god. 3om. or 6 Hours 2 Minutes, which is 
the Hour from Noon ; that is, 58 Minutes after Five 
of the Clock in the Morning; or 2 Minutes after Six in 
the Afternoon. 


The 


Sun's dif. fro.Pole 74. 50Com-Alt.78.30 


* f 
% 


The Mariners Compaſs RefBified. 235 


The Deſcription and Uſe of the 


Tz RCTT OK 


I, T Hs uſeſuful Inſtrument may be of any Length, 
but it's commonly made one Foot 8 Inches, or two 
Foot long, to open with a Joint in the Middle like a 
Carpenter's Rule; one Inch and an half (cr more) in 
Brezdth, and of any Thickneſs at Pleaſure, according to 
the Matter it's made of; which may be either Box-wood, 
lvory, Braſs, or Silver. 

2. There are- two Sorts of Sectors, known by the 
Names of Gunter's, and Fefer's Sector; and are ſometimes 
both put on one Inſtrument ; that is, Gunter's Sector on 
one Side of it, and Feſter's on the other. 

3. The Lines on Gunter's Sector, are theſe, Line of 
Lines, (marked at the End with L) Line of Sines (marked 
8) (marked Sup.) Solids, (marked Sol.) Line 
of Metals, Line of Eguated Bodies, Line of Inſeribed 
Bodies, &. 

4. The Lines on Fyf#er*s Sector are theſe Five, viz. 
Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
and ' Secants, each marked at the End with its Name, or 
firſt Letter of its Name, 

5. All Sefor- Lines or Scales, meet at the Center of the 
Head (where the Joint is) on the Left-hand, and from 
thence are figured towards the Right, each being twice 
repeated: that is, one on each Leg or Side of the Sector, 
anſwering one another. 

6. The Sector is uſeful in Projection, to reduce, or to 
make a Scheme to any poſſible Magnitude : Alſo in Pro- 
portion, to work any ſtated Canon or Proportion in 4 
rithmelic, Geometyy, Trigonometry, Navigation, Aft anomy, 
c. of which I will gwe a brief Touch, yet ſo as the 
Learner may be informed how to imploy them further. 4 

1. ; E 
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1. The Uſe of the Sector Lines for Prejection. 


I N Projections it's often required to enlarge or noun 

the Scale that the Draught deſigned may be of it's defired 
Magnitude ; in doing of which are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſſes; And to avoid a 
needleſs ſaying over the ſame things, take once for all what's 
meant by a Lateral, and a Parallel Diſtance, or Extent of 
the Compaſſes. | 

1. As Lateral Diffance (in any Line or Scale) is the 
Extent or Diſtance taken along the Length of the Line, 
(or Scale) from the beginning thereof to any Number there- I ® 
ia deſired. th 

As for Example, The Lateral Sine of 30 degrees is the n 
Diſtance of 30 from the beginning of the Line of Sines ; I 
and ſo it is in the Line of Equal Parts, Chords, Tangents, e 
Secants, Ty c. 98 , 

2. A Parallel Diſtance (in any Line, or Scale on the A 
Sector) is the Extent or Diſtance, taken acroſs from any Iſl © 
Number in any Line on one Leg of the Sector, to the like I " 
Number in the like Line on the other Leg of the Sector. of 

Or, the neareſt Diſtance from any Number on one x 
Lag (taken acroſs) to the like Line on the other Leg of the NI © 

ector. 

As for Example: The Parallel Sine of 30 degrees is 
(ſuppoſing the Sector opened to any Angle) the Diſtance 
from 3o in the Line of Sines on one * of the Sector, to I C 
30 in the Line of Sines in the other Leg. | * 

Or, the neareſt Diſtance ſrom 30 in the Line of Sines I q 
on one Leg, to the Line of Sines (that is to ſay, the Line P 
| iſſuing from the Center of he Joint or Head) on the other I 
Leg, is the Parallel Sine of 30 degrees. In like manner it 
is done in any other Line or Scale. 3 

This being underſtood, the inlarging or diminiſhing 
of any of the Sines; or the finding a Chord, Sine, Tan- 
gent, or Secant, to any propoſed Radius will 4 4 a 

ifficult, 


A 
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cficult z and for the Learner's further Information, take 
this General Rule. 


I. To find the Chord, Sine, Tangent, or Secant, &c, to 
any Radius (greater or leſſer ) propoſed. 


The general Rule is thus; 

1. Take the propoſed Radius in. the Compaſſes, and 
make ita Parallel on the Sector in the Radius of any 
one Line: that is, open the Sector till the propoſed Ra- 
dius (in the Compaſſes) be a Parallel Chord of 60 degrees 
in the Line of Chords ; or a Parallel Sine of go degrees in 
the Line of Sines; or a Parallel Tangent of 45 degrees in 
the Line of Tangents; or a Parallel Secant of o degrees 
in the Line of Secants ; for the Chord of 60, Sine of go, 
Tangent of 45, and Secant of o degrees are equal, and each 
equal to Radius, 

2. The Sector being kept at that open'd Diſtance or 
Angle, any Parallel Diſtance in any Line, will be a La- 
teral Diſtance on a like Line to the propoſed Radius; 
that is, a Parallel Chord of 10, 20, 30, &c. is the Chord 
of 10, 20, 30, Cc. to the propoſed Radius; alſo a 
Parallel Sine, Tangent and Secant of 20, 30, 40, &c. 
is the Sine, Tangent and Secant of 20, 30, 40, Cc. to 
the foreſaid Radius, 


II. The LU | ora Sector in wor king Proportions. 
S Uppoling the Learner underſtands how to take a Late- 

ral Diſtance on the Line of Lines (otherwiſe called E- 
qual Parts) on the Chords, Sines, &c. And to apply them 
Parallel in any Line on the Sector ; the working of any 
Proportion is thus ; | 

A General Rule to work by the Sector. 

1. Take the ſecond Term Lateral (that is from the 
beginning of the Line to the propoſed ſecond Term) 
and opening the Sector, apply that Extcnt Parallel (that 

is, 
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is, acroſs it) in the firſt Term; then ſtay the Sector at th 
Parallel Extent. 

2. Then take the Parallel Diſtance of the third Term 
and meaſure it Laterally, gives the fourth Term ſought, 0 

required. 

Or briefer thus: As the- Lateral ſecond Term is to the 
Parallel firſt Term; ſo is the Parallel third Term, to th 
Lateral fourth Term. 

This one Rule is fufficient for any Proportion whatever, 
and will appear ſo by a few Examples. 


PRO B. I. To multiply by the Line of Lines on the Sector 


wy gy 4a rr ..20 


The Proportion is ; 4 
As r, is to the Multiplier; ſo is the Multiplicand, to 
the Product t 


E xample. 1 the Product of 8 multiplied by 4 ? | 


The Analogy, or Proportion, is this ; \ 

As x. is to 4; ſo is 8 to the Product 32: thus found by f 
the Sector, and general Rule aforeſaid. 

1. On the Line of Lines, (that is the Line of Equal 
Parts) take the ſecond Term 4 Lateral : that is, from the 
Center of the Joint, and the beginning of the Line, to 4 in 
the ſame Line. 

2. Open the Sector till you fit the (aforeſaid Lateral) 
Diſtance in the Compaſſes in the Parallel of x and x, or 
10 and 10; that is, ſet it over from 10 to 10 at the End 
of the ſame Line, and now counted for 1 and 1, the firſt 
Term : keep the Sector juſt at that Angle or Opening. 4 

3- The Parallel Diſtance of the third Term 8 ; that is 
from 8 to 8 taken a croſs from one Leg to the other, in tie 
laid Line of Lines, and meaſured Lateral (which is from t 
the beginning of the Line towards the End and) it reacheth 
to 32, the fourth Term, which is the Product of 8 multi- 
plied by 4. Or ſhorter thus: | As 
L 
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As the Second Term 4 (Lateral taken) is to the firſt 
Term 10 (Parallel ſet;) ſo is the third Term (taken 
Parallel) 8, to the fourth Term (meaſured Laterally,) 
which is 32, the Product as before. Or thus: As the 
Lateral 8 is to the Parallel 10, counted for f; ſo is the 
Parallel 4, to Lateral 32, as above. | 


"PFROBLEM-:I 
To divide by the Line of Lines en a Sector. 


The Analogy, or Proportion is thus: 


A® the Diviſor, is to x ; ſo is the Dividend to the Quo- 
tient. Or thus: 

As the Diviſor, is to the Dividend; ſo is 1 to the Quo- 
tient. 

Example. How many Square Vards are in 36 Square 
Feet; Anſwer, 4 Square Yards, For it's thus: 

As q, is to 1; ſo is 36, to the Quotient 4: thus to be, 
wrought by the Sector: As Lateral 1, is to Parallel q, 
ſo is Parallel 36, to Lateral 4, the Yards required. 


PROBLEM III. 


To work the Rule of Three by the Line of Lines on 4 
Sector: or unto three Numbers given, to find @ fourth 
in a Geometrical Proportion, 


The Analogy is: 


AS the firſt Term is to the ſecond Term; ſo is the third 
Term to the fourth Term required. 

Example 1. If the Diameter of a Circle be 14 Inches; 
What is the Circumfeeence? Anſwer, 44 Inches. For 
the Proportion is thus : ; 

As 7, is to 22 3 ſo is the Diameter 14, to 44, the Cir- 
cumference requFed ; by Sector thus wrought, as 1 


. 
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teral 22, is to Parallel y ; fo is Parallel 14, to Lateral 44, 
the Circumference of a Circle whoſe Diameter is 14. 


Example 2. If a Plank or Board be 15 Inches broad, and 
20 Feet long; how many Feet is in it? Anfiver, 25 Feet; 
For the Proportion is this: | 
As 12 is to 15 the Breadth, ſo is 20 the Length, to 25 
Feet, the Content of the Board. And by the Sector · thus 

to be wrought. As Lateral 15, to Parallel 12, fo is Paral- 
lel 20, to Lateral 25 Feet, the Content of the Plank. 


PR OB. IV. The Uſe of the Sector in Plain Sailing. 


Example 1. A Ship in 42d. 10m. North Latitude, fails 
N. E. by N. 104 Leagues; I demand the Latitude ſhe is in, 
and her Departure from the Meridian ? 


The Proportions are theſe : 

1. As Radius, to the Diſtance ſailed, ſo is the Sine of 
the Courſe, to the Departure from the Meridian. That 
is, by the Sector thus: As Lateral 104 Leagues (on the 
Line of Lines) is to Parallel Sine of go degrees, ſo is 
Parallel Sine of 33 degrees 45 minutes (the Degrees of 
the Courſe from the Meridian) to Lateral 58 Leagues on 
(the Line of Lines) the Departure fram the Meridian. 

Note, If 104 Leagues taken Lateral be troubleſome, to 
fit Parallel in Sine of go Degrees : then take it's half, or 
quarter Lateral; and the Anſwer will be accordingly its 
half or quarter: As here, if you take 52, the. half of 104 
Leagues; the Anſwer would be 29, whoſe double is 58 
for the Departure from the Meridian, as before. 

2. As Radius is to the Diſtance fail'd, ſo is the Sine Com- 
plement of the Courſe, to the Difference of Latiiude, 


By the Sector thus 
As Lateral 104 Leagues, is to Parallel Sine of go deg, 
ſo is Parallel Sine of 56deg. 15 minutes, to Lateral 87 
Leagues, the Difference of Latitude ; by which you may 
' find the Latitude the Ship is in, as before in the Uſe of the 
Gunter in Page 208 and 209, 
Example 


ſc 


— — — — = —_ — 
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Example 2. A Ship ſails South Zaſterly, "till ber 
Difference of Latitude be 275 Minutes, and the Depar- 
ture from the Meridian be 412 Minutes; I demand her 
Courſe and Diſtance ſailed 9 


The Propoftiors are theſe : 

1. As the Difference of Latitude, is to the Departure; 

ſo is Radius, to the Tangent of the Courſe. That is, 
By the ScEtor thus; 

As Lateral 412 Minutes, is to Par.llel 275 Minutes 
ſo is Parallel Tangent of 45d. (that being Radius now) 
to Lateral Tangent of 56d. 15m. the Courſe from the 
Meridian, which makes S.E. by E. 

2. As the Sine of the Courſe, is to the Departure ; ſo 
is Radius, to the Diſtance failed, | 

By the Sector thus; 

As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 
ſo is Parallel Sine of go deg. (that now being Radius) to 
Lateral 495 min, the Diſtance ſailed, | 

After this manner may any Proportion be wrought by 
the Sector, which TI leave for the Learner's Exerciſe. 


2ůͤ 


The Uſe of the following TABLES of La- 
titude and Longitude, 


J Atitade and Longitude are two primary AﬀeCtions of 

the Earth: By the Help of theſe two doth the Geo- 
grapher ſtrive to repreſent the Parts of the Earth, that they 
may keep ſymetry and harmony with the Whole. 

Latitude is an Arch of the Meridian, comprehended 
between the EquinoEtial and a Parallel. But Longitude is 
an Arch of the EquinoCtial, intercepted between the Me- 
ridian of Londn, and the Meridian cf any other Place. 

For the exact fetling of Latitude, we have many ab- 
ſolute Helps; but the Longitude of a Meridian, is that 

Q which 
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which hath, and till wearieth the greateſt Maſters of 
Geograpby. | | 

I have endeayoured to ſettle the Longitude with as 
much Exactneſs as poſſible I could: For I not only calcu- 
lated according to the Latitude and Meridian Diſtance 
of each Place from the Meridian of Lendon ; which Meri- 
dian Diſtance I obtained from the exacteſt Geegraphical 
Chart extant, but I conſulted with the Reckonings of 
skilful Mariners, and when I found any Difference, 1 
compoſed it both according to Art and Reaſon. 

As for Inſtance ; I had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbadves 
to the Lizard: According to which I have ſettled the 
Longitude of all the eminent Places in the Veſt Indies. 

And for the ſettling of the Longitude of Places in 
Eaſi-India, I conſulted Obſervations of Eclipſes, both 
Ancient and Modern; as in Page 161 of Harmoniacon 
Czle/te, and the Difference of Meridians between Goa and 
London, is Sh. 48m. and Malacca and Londen Gh. 49m. 
My Table hath the former of theſe 5h. 58m. and the 
latter 6h. 45m. the Difference between my Table and the 
ormer of theſe Obſervations is 10m. and of the latter 
4 min. which may be boin withal, 

« If tte Reader cor ſiders the Time, being 1664. with 
te tFe great Labour and Pains, (to my Knowledge, be- 
« ing then his Servant,) the Author beſtowed, and ex- 
« pended in performing this, they were both then the 
6 beſt of this Kird. 

« But fince that Time there hath been better Helps, 
© new Diſcoveries made, and new Places found out; the 
& Corrector at the Requeſt of the Bookſeller, and out of 
c Reſpect to the deceaſed Author, but moſt of all for the 
6 Publick Good, hath made ſuch Amendments herein 
6 as was poſlible, by comparing of the beſt Obſervations, 
© Tables, Charts, Maps, and Sea- Journals, he was able to 
& procure ; ſo that it may be concluded, Theſe Tables are 
4 the 
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c the trueſt, or come (in the general) neareſt the Truth 
« of any extant in our Language; and that they are ſo 
« exact in every particular Place, as to need no A- 
« mendment in time, but with Reſpect to the preſent 
« Help they are ſo. 

« And now I could wiſh that either Authority would 
c order, or that all concerned in ſetting forth Latitude 
« and Longitude, Tables, Charts, and Maps, would 
© mutually unite in a fixed Meridian where to begin 
* Longitude. | 

„ For altho* Longitude may be begun at any Meri- 
% dian, yet the Convenience of its Beginning at one 
« Meridian, in all our Engliſh Navigation Books and 
“ Charts, would render the Study and Practice of Na- 
% yigation much more pleaſant and eaſy than now it 
« js ; Such various beginnings and countings of Longi- 
«© tude, occaſion ſome to ſtumble, others to miſtake, 
« and ſome to condemn all to be falſe, by not conſider- 
« ing the ſeveral Meridians made uſe of, which ſuch a 
„ wiſhed Union would prevent. 

« But this is not likely in my Time, who am ſo near 
te the Grave; yet ſhould it be ſet on Foot, while I am 
« on this fide the other World, my beſt Performances 
&« ſhould not be wanting to promote it, and ſhould count 
« all my ſpare Hours from neceſſary Preparations for 
« my Laſt End, well ſpent in ſuch a uſeful and Publick 
«© Good”, 

« Note 1, I do begin the Longitude (in my Table) at the 
Meridian of London, and increaſing it on both fides the 
ſaid Meridian, that is to ſay, both Eaſtward and Weſt- 
ward, and end in 180 deg. the oppoſite Meridian. 

2. Therefore (according to this Account) all Places 
on the Eaſt-fide of the Meridiau of London lie in Eaſt Lon- 
gitude ; and on the contrary, all on the Weſt fide of it lie 
in Weſt Longitude. | 

3. If a Ship be in Eaſt Longitude, failing to the Eaſt- 

Q 2 _ ward 
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ward, the Lungitude increaſeth; but failing to the Weſt. 
wards, the Lor guude decreaſeth. 

4. And on the contrary, if a Ship be in Weſt Longi- 
tude, failing to the Weſtward, the Longitude increaſeth, 
and failing to the Eaſt ward, it decrtaſeth. 

5. Take Notice, that at al} Places in Eaft Longitude, 
the Sun cometh on their Meridian before he cometh on 
the Meridian of London. As thus; if a Place lie in 15 
deg. Eaft Lovgitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
London : If in 30 deg. Eaſt Longitude, then two Hour; 
ſooner ; if 45 deg. three Hours ſooner; if 60 deg. four 
Hours ſooner ; if 75 deg. five Hours ſooner ; if go deg. 
ſix Hours ſooner ; if 105 Gdeg. ſeven Hours ſooner ; and 
ſo you may reckon fer any other Longitude. But on 
the cor:trary, All thole Places that lie in Weſt Longitude, 
the Sun or Star cometh on their Meridian after he is paſt 
the Meridian of London. 


To find the Difference of Longitude between any 


two Places. 


1 F both Places be in Eaſt Longitude, or both in Weſt 
Longitude, ſubtract the leſſer Longitude out of the 
ercater, the Remainder is the Difference of Longitude. 

If one Flace be in Eaſt Longitude, and the other in 
Weſt Longitude, add both together, ard their Sum is the 
Difference of Longitude, 


* 
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A TABLE containing the Chief Harbours, Head 


- | fonts and Iflands in the World, ſbewing their 
| Latitude and Longitude : Beginning the ſaid 


Longitude at the Meridian of London. 


The Sea Coaſts of Greenland. 


. 1 
Names of Places. RY | 5 t. 


* — w*"—_— —_— — 2 . 


Fj cluits Headland ——-- — 79 55 fili oo 
| Fair Foreland — 79 ] 8 Io 50 
ape Cold the North End of / Sade: a; "Is 


Charles Iſle N 
Black Point South End of it —— 78 05 ſto 30 
Dear Sound —— — 79 15 fi go 


oul Sound 


Bell Sound —|77 15 [12 40 
Horn Sound —— 96 40 Zi; 36 
Point Lookout sé 258 U˙5 355 
Helies Sound — — 99 15 21 552 J 
Cape Barcan ——ſ 25 C2 11 
Cape Bla co — — 57 50 =" 22 328 


Ducks Cove . 77 45 &j23 10K 
Negro Point 8 ö y " 
Hope Ifland —— —— —— [76 20 23 45 


herry Iſland, or Bear Iſland -—— 74 50 8 o 
Ice Point, or Cape Deſire — 7 4 169 10 
Admiralties Iſland — [75 05 59 5 
Langeneſs —— — [74 40 [53 36 


{Croſs Point 
Fretum Burrough 
lgoyen Ile —— — — 69 20 [45 oo 

111 — 69 25 18 35 | 
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Sea Coaſts from Erchangel to the Naze of Norway. 


Names of Places, on * 37 
Archavgel uz 4 yo 
pe Grace, or Cape Bona Fortuna —|66 oo 36 30 
p Gallant, or 8Sweetnoſe —— 68 10 34 45 
ilduyn Iſland — 69 30 |31 20 
iver Kola Entrance — ——|9 oo 31 * 


aze of Norway — — — U 58 00 407 
er land 


| 
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© Sea-Coaſts in the Sound. 
: Names of Places, oy * 


{ 


25 
Revcl — — cy 35 [24 Fl 
Nargin Iſland — — — 9 35 4 30 
Sybranneſs in Dagoo, or Dagarel — 9 co [23 80 
Arensberg in Oeſel Ind 58 00 [23 30 
Parnaw — = 25 5 47 
— Iſland — — 567 55 [24 oo 
— — ſ— — 7 .o f * 
— — — | 4 oo 


4 
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' Sea-Coaſts in the Sound. 
Names of Places. [Eatitade Longit 
Der Wind ꝶñä m— | 15 Ra c6 
Der Memel — — 5 30 z 36 
oninęp berg en ee 
Dantzick — — 564 4 {19 02 
Heel —— 4 40 [9 08 
Gotland, the Sout — __— 8 
Faro Sound Nx — „ 
otland Wisbuy — —\ £1 zo 
Gorland, the South WI wm — —67 = 27 45K 
Bornholm — — » + 15 814 PF” ey 
Camin or Hamin = —— ——|54 15>j15 cos 
aſmond, or Rugen —— — 4 458%4 oo 
— — — 3711 40 f 
Straelſound — — —|54 37 [13 1685 
— — r e 
Lubeck —— — — 6 46 9 53 
mc Aol ; — — 56 13 12 5085 
Iſenore — — — 6 23 14 44 
| coor; ul — — 3 54 12 50 
Anout Iſland — — $7 0 1 o6 
Leſon or Leſnow Illend, or J: 80 = 57 of [10 30 
The Scaw — antes; 3 236-110. © 


[| a4 


Scaw to Calais. 


The Sead, Holland and Flanders, from the 


Holy Land, or Helighland Iſie 


54 242108 35 
Hambrough — — mn. 2 10 355 
Bremen — —: — i -y oo N 
Emden — — i 7. 
e Iſland — ne 
cheling ———— — —63 25805 3588 
(The Fly — — — — 53 1 5085 


a > wn 


3 


«©... A £5, won 


— 
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The Sea Coaſts of Holland and Flanders, from the * 
to Calais, 


Names of Places. Latitude 3 

The Texel — — 5 15 1 
Amſterdam— — — 52 23 215 10 
Rotterdam — m—_— 55 4 20 FM 
\ntwerp — — — — TY IS oa 207 6 
The Brill. -—-——- — 52 oo o oo | 

Middleburgh in Zealand —— 1 35 303 575 

| uys—— e. — 14-0} 437 

| [Oitend -— — — 61 o ſoz 258 
Dunkirk —— — ——[51 on ſoz 27 


| 


The Sea-Coaſts about he Ifland of Iceland. x 


2 


| 


Grimes Hole, or Geuberman's 2 


Rocks S - az a9 30 
Gamar Ifles, or Gille —— — 6, 48 [|:6 34 
Weſtmania Iſles — w—z45 [22 34 


Rook Point NEARS 8 
Srow Hill 


oo [26 23 S 


— — — 


Fair Foreland - —— 975 2125 25 
Rage Point, or Orgel Bay —— T8 ooR/a5 248 
Marza, or Largeneſs — ——|66 os 24 o. 
Grimſa Ile — 67 1522 348 
Lange Nes⁊˙- — 65 5 50& 
Bargarers Point — — —66 20816 

Silly, or Pappy Ile — — 64 50 

Horn B — — — 664 50 

Merchants Foreland --.- — 24 

Portland 8 —— 64 02 

Greens Iſland — — . 40 


. 


— —— 


200 The Mariners Compaſs Rectiſied. 


The Sea-Coaſts of Scotland. 


| Names of Places. Latitude 


— — * 


Sky Ifland North End — — 67 
Iſland of Lewis, North End ————|(5$ 
Farro Hedda — 5 
Shetland South End — — 60 
3 Iſle 
Illes of Orkne — — — 

Cathneſs 4 59 
Buchan Neſs —— — 77 
Aberdeen | 


Dundee? —— — 39 
Leith — — 
Edenburg — — 55 
Berwick — —3 


Newcaſtle — 4 
She!les — — 5 
Sunderland —— — — 254 
Hat tlepool —— — 54 
Whitby — — — 4 
Scarborough — — —56 4 
Flamborough Head — — 4 
Burlington — 64 
Hul! — —ſ . — — [53 
Grimesb — — — 
oſton 7 — — — — 
F nn ——ͤ— — 8 52 
ells — — — 
lackney ' — — — 553 


——r— ͤ ——v— ͤ ——̃«⁵³Ü—t—'ꝗtU FLINeFE- FX 
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The Sea Coaſts of England, from Berwick to che L:zard. 


Names of Places. 


Winterton 3 — 
Yarmout h — [ ÜHü— — 
Alborough — — — 
Orforeneſs r 


Ipſwich — 
Harwich „ 
Colcheſter 8 e 
LONDON MAES] 
Rocheſter — 3 


Marget — — 
The North Foreland—— — 
Sandwich — — — 


The South Forcland — —: 


Pool | — rr 
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268 
2.2 
EA. 


— 


The Sea Coaſts of E ngland. 


* 


Latitude] Longit 
Names of Places. B. M. |D. 8 

The Eddyſtone 50 12 Zog 
Plymouth —— — ——— [50 265 4 
3 GT 104. 
ch — — — — 25 — 4 

. — — — k 120 
LIZARD —— 0. oo $155 


— 


Tue Sea-Coaſts from the Lizard to Holy- Head. 


Seven Stones 
Hartland Point 


cilly Iſlauds, the middle 


Londey Iſle 
Mort Bay 
Briſtol 
Swandſe 
[Caldy Ifland 
[Milford 

St. David's Head 
Zarſey Ille 
Liver poole 
Weſtcheſter 
Lancaſter 
White Haven 
Iſle of Man, Weſt End 
Holy Head 


50 o [06 
50 oo ſos 

50 00 {06 

50 10 ſos 

51 06 [og 

51 20 jog 

51 12 Flog 

r 31402 

51 40 Jog 

31 33895 

51 45505 

57 o 85 
1 

+ Let: ba 
33 37 4 

34 4 [04 
34 17 [0g 

33 43 [05 0D 
53 24 104 50 


* 


a — 
The Mariner's Compaſs Rectiſied. 


The Coaſts of Ireland. 


Names of Places, —* 

pair Foreland — —65 5 
London Derry — — — 55 OO 

and Torre — ——— — 65 08 

es of Arran —— — — 64 428 

tags of Broad Haven — 54 o 

ges of Arian — — — 64 55 

J. Galloway — — 3 07 

all, or Doen's Head —— — 52 40 Z 
Lapis's Head — 2842 
Limricx —-—— — — 32 23 * 
Blaſques — — — 62 oo % 

t Skillocks — — —  J =} 
Cow and Calf —— — —  — (1 22 & 
Mizan Head 2 — ff 1 
Old Head of Kinſale — 61 35 
Kinſale — ũ— — — 5 1 50 
Cork — — — — 61 49 

J Waterford — — — 52 9 

Wexford — —52 13 

Dublin — — — 653 12 

| — — 153 24 

q | 

f The Sea-Coaſts of France. 

ö 

| 


Caleb | 


vn — 59 57529 
Diep — _—— 49 56 © 01 


St. Valery. —— 
Sain Head, or Cape de Antiſer 
Roven Mouth — — — 149 368. 
Cape Berfleur — — 9 2 
- Cape de la Hague — — 149 48 * 


1 


— — 


2 
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* 


— 


The Coaſt of France. 


Alderrey 
Caskers —— 
vuernſey — 
erſey — — 
St. Maloes — 
Morlaix — - 
Ufſhanr 9 — © 
onquet k — — 
Breſt cc 
Camarita Bay — 
eams | 
et Permark ——— 

antz — — 1 155 
Heys Iſle — E 
IHle de Rey the middle 
Deron — — 
Rochel — — 10 = 
Bourdeaux City | 
St Sebaſtian — 
Bilboa —— 

ipe Pinas —— 

pe Ortegal 

ape Cornua, or Groin 

ape Finiſtere — 
Illes of Bajona — 
porto you — a 
Burlings — 8 


I 


Names of Places. 1 * it 


* 
. 0 


» EEnnes 


> 0©© OO an =nOO- mn HD vw aAvnoeopwUwUnAapbwRRNmeRN Dc 


3 - why Lisbon es 
isbon — 
ape St. Vingent 
ape St. Maria — 


Cadiz gy — — 


7 


2 „„ IT "* co o A. Tt — — ww A. A a Hot 


* 
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4 


The Ses Coalis on the Main Cominent within the Spalt. 


Latitude Longit. 
D MID M 


— —— —ↄ—L—:i— 


20 N 
17 
30 
15 


Names of Places. 


2 
* 


enetia — — 

. ESSI 
Raguſa ?!? — 

atraro — — — 42 40 30 

a Valonaä— — — — 40 55 21 15 
Point Palermo —— {4 05 [21 40 
panto x — — —8 |: 5 | 
Cape Matapan, or Caligza -—-— [36 40 |23 25 

ape St, Angelo, or Angulo _— 45 24 10 
Athens — 


0 EE 


. ˙ Ü Y 


| 


I 
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— 


The Coaſts on the Main Continent within the Straits. 


- 


nn 


Names of Blaces, D M 1D 51 
- , — 
Zape Martelo Sou h Point 2 38 oo 26 0 
of Negropont — 1 
Cape Colom, or Coloni — 37 39 [25 2 * 
Salonica . 
Cape Monte Sancto —— — 446 5 6p 
alippoli — ——_—— I 5-5 
onſtantinop le — 7 29 oo 
ape Bar bador — — 62 8 127 50 
Smyrna 12 — 38 28 27 24 
ape Barbernola — 35 [a5 55 
Epheſus —_ —— 37 45-125 10 
Antiochetta — i „ 3 F 
Scanderoon — — 36 35 5237 O5 ty 
Tortoſa — — 35 188537 00 = 
Antiocha --— — —[35 534537 20 
Tripoli — 4 35 436 548 


| Latitude { Longit. 


— 


. 


| ; The Mariner Compaſs Reftified, 


Iſlands within the Straits. 


ol - 
| 


Names of Places, Latitude B Ni 8 
n . -\ 36 43 01 40 
lvica —139 05 [02 oo 
MAJOICA = =— =—— 39 31 bz 90 
-- —— — 39 45 — 00 
Jout | 102 3 02 
North End of Sardinia — 41 — 1 
2 — . — t. oo [og 30 
out F N 41 20 {0g 16 
dn = {End of Orbe. — f fl 20 {ag Is 
praia ?: _— 43 06 ſio 27 
Lilboa, or Elba —— 42 45 ſir oo 
— REST — 0 
M. Chriſto —— ——_ mm_—_ 1 it. 94 
Parcel — 50,3; 09 
11 10 45813 07 
Iſcia, or Eſchia ——. ——[42 46314 30 
Strombello — n o 16 30 
Volcanello — — 68 48 s oo 
Nicur — — 638 $5o=hg 72 
Allicur' —— — ꝗ́iͥ 38 458/14 40 
11 38 54 ˙4 og 
Weſt End 5 37 52 [13 13 
'ddle End C of Sicilly —1 37 42 15 c 
Met | 4 40 + B+ 
ni 7 2 | 21 ls |; 
iracuſa 8 in Sicilly — a o7 [ts — 
Pentalaria— .* 36 53 3 og 
Limoſſa n een 36 20 f 13 41 ; 
Lampidoſa— — 35 50 [13 30 
emetto ——.—ů— — 35 56 13 25 
Cape Paſſaro in Sicilly ——= 36 52 f oo 
Wit any — — — ; 54 4 40 
rande | —[44 00 fis 29 
n—_— 7 4 
R | 


"— 5 | ati. PT I. 7 þ 


7 * 
«® "=. 


N. 
1 


* 


\ 
F 


— — 4 — -_ 
— — A — ed. 
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Iflands within the Straits. 


Names of Places. ID * 


+ 
ng 


apienfa * 1 


Inde; in the Archepelago. 


Serfanto, or Sifanto 
N * or Mile, or Mela 


Cape St. Johns 5 18224, 105 
Eaſt | bend of Candi) Cape Solomon 33 24 26 08 | 


Weſt + Cape St Pig 

. 15 
Eaſt { endofCyprus 22 * —＋ — 36 oo 
The Sea Coafts of Barbary and Guiney, from Tung ier 
_to Cape Bona Eſperance. | 


Ar 


-+ 
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| 


Cape Bona Eſperance. 


Sea Coaſts of Barbary and Guiney, from Tangier to 


— 
** 


— = 


| Latitude 
Names of Places. D M 

FT: 2 Non — — 280 
F ore — — — 26 
: —_— CR — — 20 
ape de Verde — — 4 
River of Gambia — =; 
ape Roxo — i; 
ape de Monte, or Mount — 6 
River Sefler — 1 5 
pe de Palmas — — 4 
River St. Andreak(v — 
pe Three Points — 424 
, pe Corſe — — | 4 
River de Valto, or Accara — 5 
ape Formoſa — 4 
{New Calabar Entrance — 4 
Old Calabar Entrance — 3 
wer de Camarone—.ꝛãäxw⸗-oͥwÄů»rñ.n· 3 
Ifland Fernando — — 1 2 
land de Principie — — 1 
River de Anger ——— —— 0 
— — — — 0 
land St. Matthews ——— — 1 
Iſland Aſcenſion — — — 8 
. 8 1 
——ä—— — 1 
Cape Negro —— 16 
Iſland St. Helena Nova —— — 116 
Iſland St, Helena — i; 
River Congo — e; 
f pe St, Thomas — 13 


1 — 
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Sea Coaſts of Barbary and Guiney, from Tangier to 
Cape Bona Eſperance. 


__ — ms, 
* — — 


1 Names of Places. D M 5 7 


Cape Setos, Sego, or Seca —— 129 co gi 55E 
Cape Bona Eſperance ==", ——. 6 35E 
Capt Anguillas, or Lagullas 
Ifland Triſtian —_— — 


Tbe Sea Coaſts o of Braille. 


10550 St, Paul 


— 20 [24 30 

Para | 2 30 437 55 

Cape St. 1 PIETY ova; $08. 0: 

Rio Grande — „ Fe. 8: 4 

Perram buco e 

Cape St. Auguffin — $$ 65 40 

Iſland Ferdinando Loxombo—— 3 50 [33 o 

River St. Francifco — — 0 45 37 50 

1 Bay de Todos Santos —— 113 44 o 
1 Port Segura —_— 16 11 41 15S 
River St Antonio, or River Grande —|15 40 862 102 

| Cape de Abrolhor — [17 30 S442 15 

f Spirito Sancto — 119 1 ns 42 10 
i Cape St Thomas — z tog gaz O. 

' Cape Frio —— — 3 Oe 458 

0 ana St. Katherina — — 8s og o 8 

| River Grande — e 
F Cape St. Maria ?? —— 4 30 f 20 

| River de la Plata, or Cape St. Antonio 35 20 [57 30 

by Cape de Sr. Andreas — 38 30 Is 3 15 

' g Bay Sinfunda, or Sinfendo 42 45 69 0 

N Point de los Leones — — 44 10 71 20 

0 River Came rones — — —46 30 3 o 
| Ja nco ——— + 

. . — in M St. Jalizn — 48 40 74 32 
+ irgin Mary of Magel. Straits IP 
Le Mat Marre Straits — — F 


| y 
| — | | 
p 


— 


„„ 


| 
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The Sea-Coaſts of Brazille. 


| Latitude | Longit, 
Names of Places. 5 MM 


D M 
Horn, the. part ot Terra del Fuego 57 30 979 5 

land dos 7 8057 308 5 
I{l ind de Mart invas ——- | 
land St. Maria de Agolta —— 18 48 28 16 
liland Trinidada 
Illand Afcenfion 


The Coaſts on the Main Continent in the Eaft- Indies. 


Bay de Allogoor Dallagoa 125 30 31 of 
Kiver St. Lucia — —8 8 30 30 15 
Cape St. Martin, or Maria —— z2 40% 5 os 
Cape Corients— —— — 3 108 65 25 
Moſamb que ——= — ꝓT— 1, cas 30 
P. de Aguada, or Del Gada — o 1 e 15 
ape de F. lio— — — sog oog. z8 30 
ongon PWW 
Mombaſo — —— — 
Molinde, or Melinde — — 
Rrver de Lamos — — 


Magadoxa —— —— — 
Cape de Baſſas — 24 oo [48 2cog) 
ape Gardeloy —= — — 1 4owz]52 co = 
Aden —— — — — 3 008 8s oo® 
Mocha —— —— — — 14 48 — >|45 20 | 
. — —˖ - 19 , ‚ P38 
efar — — — 7 864 35 
Cape Roſulgaat—T — — 22 378 [6 45 
Muſcat —  . 3 320139 45 


Baſora, or Buſecry — — — 30 oo 450 ©» 
Gambaroon —— —— 
Cape Glado —— —— 


N 2 


La) 


262 


The Mariner 3 Compaſs Reftified, 


K 


— 


The Sea-Coafts on the Main Continent in the Eaſt · Indies. 


| 2 2 
Names of Places. „ 5 5 
River de Sinda, or Cinde ———4 45 [67 35 
Dia Head — — 9 (2 9 30 
urrat — D 56 73 os 
Deman E os ); 30 
Bombay Iſland — — e 56 |} 0 
St. John's — — — ĩ . 
haul, or Choale — 18 31 [73 37 
r [i697 [6 
Rojapore —— — 11 4 7 25 
* ——— — WRC 18 74 37 
Arwer — — — cc, (7 75 80 
anqulore — {cc wi: 4 [75 55 
ellecherry —ů——— — 11 42 75 0 25 
allecut —ä6-— — 1 17275 20 
Nanou — , A” = 
n — — — — 58 29 76 1270 
Commorine - — lo) 55 5176 55Y. 
olombo in loan e 0] =179 30 f. 
Point de Galle on the ſame 026 06 [80 ©o 
Dundre Head on the fame -———]6 o 480 45 
reat Baſſas Shoals — 23 Ms 4 
etrapatam — 310 80 10 
Negrapatam A 
De —— i 1 79 30 
Porta Nova — — 1 45 [79 44 
ort St Davtd, or Tregapatam iz 0 [759 48 
onymere 12 35 60 oy 
Fort St. George, or Madraſſapatam 13 08 80 15 
Pullacat(ſ — 13 30 80 22 
rme gon — — 114 16 [80 12 
Petopol — , —— 16 os [8 42 
Due point, or Mecha =o — 6 08 [81 26 
Maſulapatam — 16 az 81 10 


— Af 


— 


| 
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The a Coafts on the Main Continent in the Ea Indies. 
Names of Places. E 2 * 
Millipore r —— 6 30 | 8 57 
Viſagapatam — 17 43 | 83 57 
Bimlapatam — — 17 351 84 09 
Pondy — — — [1 49 85 15 
Jacarnaut Pagod —— ——— {0 $1 | 86 42+ 
Arſepure — —— 29 11 | $7 13 
Point Palmiras — — 120 45 | 87 52 
— — 21 16 | 87 48 
— — — 1 25 87 . 
— — — — — 23 89 
—— — — 23 
Coſimbazar — — 25 
River Bengal ——— — 122 
River Aracan y — 0 
— 55 
— i 4 
— 112 
— — 14 
1 
pe Anarilla, or A i — — 5 
Cochin, or Chinchen —— — 14 
onquin — [20 
Canton — — 92 
Amoye Iſla nd — — 24 
H ſew —— — 26 
River * = — 
Limpo, Lin or Ni mes (2 
quin — |34 
Pekin - 39_ 
22 " Iſlands in the Ea/t-Indies ah 
omanas de Caftclamels — 28 45 $867 17 


— — 


= 
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Iſlands in the Eaſt. Indies. 
- | er 
Names of Places. | 1 LY 1 
Mauritias — 120 05 54 55 
9 — 1 15 30 
outh : : 26 07 [46 20 
| North * End of St Laurence 1a e 61 45 
Sr, John de Nova — 7 31 [42 30 
st. Chriſtova —— 117 36 43 42 
Mayotta — —— ſi 10 5 38 
Joanna —— — 112 15 [44 33 | 
Mohilla — 2 15 143 53 | 
{Camaro or Angazecha — — 4 [43 50 
Morſia, or Monſia — 18 o 4 14 
Zouzibara — — 6 409339 45 
Penda — 5 20 869 35 
moro INT N — 
Ccſmelodo — —— io ooo 45 
ohn de Nova — — 9 308.52 409 
Aſtore Iſle - — — 13 355 54 10K 
Agalega — 9 37255 118 
| Cw — Ig 8 — — 12 47 59 14 
{Iſland Que velo, Quebello — 3 53 > 36 
Baſſas de __ — 5 18 49 — 
Hermanos — { 13 32 4 45 
Iſland Gratio — 86 19 63 01 
Padra Banhas — 7 10 [6 31 
Baſſas de Chages, or Iſland de Chagos | 7 15 69 oy 
Three Germans =—— — 4 32 {62 43 
Croſs Illand 4 10 38 og 
Sacatra — — —|\12 28 N55 17 
Iſland Abdeleure— —— 2 12N 54 eg 
Cibello — — 18 ze Ni 35 
N nnn 
Garipe, or Gripe — — 0 3 7 38 


7 be Mariners Compaſs Kelliſed Wh 


- 
Iſtands in the Eaſ Indies. 
| Names of Places. — —j— 
HR 9 — | 
Qualp:na —--*- — — 
Andomaon, or Anatada — — 
Ceyloan, South End — 45 
Matdivs Sk . 
rth 5 | 7 
Vas de Digo Riys — —| © 20 12 © 
Manilla 8 — — 13 7117 6 
49.2 te 819. 3085107 10 
pena 1 2 5 — * ©" 55.2109 55 
| . 8 $135 3044135 30 
_ 8. W. 5 Fam 2 Ups 10 & 1127 30 
Iſland Cocos — 4 108 91 o. 
Illand Andaman — — s; OOF,.91 1937} 
Borneo — — — 4 22 9 55 & 
Nicobar Ifland ——— m—_— 7 ol. | (e 40 
North Eud of Sumatra . -———.| 5. 32 .| 53 30 
Be ncolaa ĩ — —— 3 508101 18 
South End of Sumatra —— 5 42 8 104 19 
ambe — — 1 198 102 35 
Bantam 6 78 105 25 
Batavia — 1 6 158 106 09 
I be Southern Iflands, or Tape de Verd Iſlands. 
St. Antonio - 5 12 125 
St. Vincent — — 48 AS + 
St. Lucia, or Round Iſland - ———|:6 457 25 
St. Nicholas —— —  —|16 358124 
Iſle de Sall — — 16 45 722 
Bonaviſta —B 6. 
Mayo, or Iſland May —— — z 102/22 
St. Jago — ” 5; 588 
uoge — — ; 4 ; 
Brava. | — — — 14 27 4 
St. Paul —— — — 0 20 124 


— — — — ũ — — — 


9 4 „„ „„ 


—— 
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6 The Canary Iſlands. — 
— —— T 
Latitude | L ongit. 


D MID N 


— 1}. 1 | 
—/32 20 (17 30 


Names of Flies. | 


35 oOo Eis 50 — 

28 508177 JE Sh 

28 ooT]18 of 3 Ca 

28 oi: 3581 St 

28 2552.17 153] MC: 

Brand Canaria — — 27 40 8 is toß WP 
Allegranſa — —  _— 9 53 Ne 
orteventura  ——— 27_55 13 50 + 
The Weſtern Iſlands. | 11 
TW Pe 
— — — 0 F 
lk r —— — 9 | 
COLrfe  n——_— — — /0 D. 

tat ioſa — — Sc 
hale Piſh —— 9 N 
8881 or Vegia — — —3 Ci 
ae! — 37 Bu 
— or rac omg — — 7 B 
arla —— —— [36 81 
The Sca Coaſts of the North Part of America, Hadfew's | | | 
| Bay end Newfoundland 2 

C 

B 

55 

G 

C 

P 

. ic 


> - 4 
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The Sea Coaſts of the North Part of America, Hudſon's 
| Bay and Newfoundland. | 


Names of Places. 


— — — 


| 


Shark Point 
Cape Southampton 
Ir Thomas Roe's Welcome 
Cape Churchill 
Port Nelſon, or York Fort 
New Severn 


Cape Heneretta Maria —— 


— — 
— „ 
— — — 
— 


Viner's Iſle 

Albany Fort ———— 
[Mooſe River's Mouth - 
Point Comfort — 


Frenchman's River —— 
Rupert's River ——— 
Charlton's INand = n-—-m 
Danby Iſland — 


Mansfield Iſle, the middle 


Cape Charles 


Burton's Iſles 
Bell Iſland — 
Grey's Iſlands 
Cape St, John —— 
Pengwin Iſland 


[| 


Shephard's Iſland — — 
Solomon's Temple Iſland ——— 
Weſtern's Iſle — — — 

bb's Ille — —— 
Bear's Ilands — 
Baker's Dozens Iſles — — 


Cape Jones 
Cake Watfnglam — — 63 


Latitude 

D. M. 

64 30 82 
62 01 87 
64 15 {92 
59 00 193 
57 10 g2 
56 oo 

55 ©7 84 
53 05 3 
512 26 84 
85 


— 


55 
48 
og 
SI 
55 
10 
10 


13 
14 


Cape Bonaviſta —w—— "In 
IF 


| 
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The Sea Coaſts of Fludſon's Bay, Newfoundland, 
and New-England. 


5 Names of Places. 1 * it 

n 5 50 

Trinity Bay Entrance rr A he nn 
Bacaleau Iſland > 


Conception Bay Entrance —|4 o; |51 58 
= Cape St. Francis — 7 5 i 6 
"of ape Race —— [46 30 [51 52 
E ay of Bull's — 47 28 [51 45 


St John's Harbour - — | 
ape St. Maria —— — ——— 47 10 33 21 
St. Laurenſo — — 
| 


Ifland St. Paul — 
[Cape Royeꝛↄqęh 
Virgin Rocks 


French Faftory — — 60 108061 105 


ay of Breſt 


adaſock e oo N 25 9 
nebeck — — — 47 04 I 68 158 
Anti Coſti Iſland the middle —--— [47 355165 45 
Cape St Charles, or Charles Straits —={52 10®*[55. oo 8 
ape Britain — — 6 10 58 30 
Sable | — 43 43 164 25 
oint, or Port Royal — 44 35 [64 07 
enobſcut River — 44 45 65 20 
North Varmou tn — 44 os 167 45 
Paſcatawoy Entrance — 143 20 168 40 
Ann Iſland —— {ky 41 (68 23 


Cape Coda — —— 42 10 (68 25 

Boſton Entrance — — 142 28 69 27 

lymouth — — [42 02. 168 50 

South End of St. George's Bank ——— [qr ; 

| {Sourh End of Nantucket Shoals —— 49 20 58 04 

| Nantucket Iſland — e 58 [68 28 
. Martha's Vineyard '—————- — At 4 169 'o6- * 


— * 


— . —ę—j— — 
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| 'Sea-Coaſts on the Main Continent in the IWeſt- Indies. | 


— 


Names of Places. 


Elizabeth's Hlands —— 
Block Iſland 
Montock Point 
Fiſhers Iſland —— 


— — ö — 


— ſwV:.—— — 


n — 


| L atitude | 


D M 


andy Hook — 
ape Jamey, or Henjopen — 2 8 
[.ong Ifland, the middle ——.—— 3 f, 
Bone Charles ——— + = 
2548 r 
ape Hattaras . 8 
Cape Feare — _ — 3 o 3 
Cape Roman, or Catrit— — +4 2 
\ yer, or Charles Lon =; 2 2 
Port _ - WG * * 
Bay of St. Auguſtine — 47 8 
Cape Florida He Er 7 
Laphillapina, or Apalachia —— 47 
River Spiritus Sanctus, or Miſchiſippi 4 28 54 
| Rivers Mouth 22 20 
Tompeck —— 
En, or Vera Crus —————— 15 
Sierra, or Cape St. de Martin 15. 10 
Triſte, or Trieſt Iſland i 
Campecha w_—_ 9 
Cape Condeſedo e 
r 
Salamanca n . 25 
Cape Honduras — 6. 
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| $ea-Coafts on the Main Continent in the Weſt- Indies, 


Names of Places, 


Eatrance of Nicaragua 3 
Porto Bello —L—˖C᷑!ñK— 
Dorien, or Scotch Settlement 
Cartagena — A 


| Cape Conquibaco, or Coquibaco— 


Cs e Nau —ͤ — — — — 


Island Curaſoa, or Quie aao 


Iflnd Margaritta —— — 
Ifland Trinidada — — 
Mouth of Oroncque River — 
Cape Three Points . 


N. Cape, the middle of Caopory Iſland 


Letta Longit 


— 


Iſhnds in the Fft- Indies. 


e2 05 149 55 
Surartam ——  -— —— — les 15 [56 50 
Cape Orange — —— — 1e oy 151 25 
Mouth of Amazenes. River —— OO oo * . 


[ ob. 80 W eſtend „ em 
Barbadoes, at Bridge Ton- 


Boquia =— —=—=—_ — 


| Cranada —— — — — 


| 


| St. incent 2 Ska. — — —— | 
St. Lucia —  —— — 
Martinica {— x!ñ⸗ʒ4Ž.ꝗ 


| ah allanta . — — | 
ua pa — — 2 wa — 

Ante gua —B ů — 
Barbuda — — — — 
Monſerat — . 


11 
12 
11 
12 


D i * 


AA 


2pn11B yo 


— — 
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Iſlands in the Mſt-Indiet. 


— A. — 
a — — + — F 
$—_ — 


Names of Places. 


avis 
St. Chriſtopher” $ 
E * 

Saba 

St. 13 — 


=. 


St. John de Port Rico —— —— 
Hands and Rocks of Avcs 


Margaritta - — — 
Wand Blanco —— — — 
land Teſtigog — — — 
Iſland D' Orchila — — — 
Bonairy, or Bonaire— — — 
A — — — — — — — 
Eaſt End of Hiſpaniola — — 
Weſt End of the ſame —— — 
Eaſt End of Jamaica — 


Eaſt End of Cuba 


La Bermudos— —ͤͤ — 


Andrews North · end — — 


St. Martins — 2 | 
Anguilla — — 
Sambrero — —— — 
Anegaddaññĩÿð—U — 
7 Cruiae — — — 
— — 
2 — — 


Tortuga, or Toxtugas — . — 


ort al in Jamaics ä] 
Weſt end of the lame —— ———| 


— = 


Bahama Ifland — —— ——————| 
Abaco Sotuth end 


Providence ——— —.äͤ ñũ4é4u 


- 


"4 
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1844 dl | Latitude Longit. 
Names of Places. D M 5 
arbour I{land ——— * — 25 38 |76 47 
lathera South End, or Ilathern——|:4 30 |75 $6 
t Hland, the middle ——= — 24 25 |75 og 
Watlin $ {land 24 o3 114 35 
Rum Key S 
Exuma —— 3 22 75 55 
:rooked Iſland, North End 22 59 74 12 
Long ed, South End 22 42 74 $3 
Arwood's Keys —- — — 2} 10 73 35 
Mayaguana —— —— 22 35 72 46 
French Keys — — 122 40 7; 49 
Merapervouz — 21 3587574 45 
Hogſties ——— n 178173 55 f 
Hine ago, Weſt End — 12 323.73 445 
Weſt Caicos — 211 20,71 * 
urks Iſland — — — 411 — 25 4 75 08 2 
Abrolho Bank, the North End — 21 45 69 0508 
Plate Rack — — — 20 20 ＋ 68 I: 
Mucarss ————— —-j3t 30 176 358 
Ifland Verd— — — | 17 76 15 
Cajad Zal— — — — 123 10 79 24 
Iſland Pinos — — 21  , 20 
Ifland great Camains — is 46 1 28 
Little Camain — - —— ——— 119 10 80 24 
St. Andre. — —— 142 12 80 18 
Zaaimanubacx . 19 08 [89 11 
Pedro Shoals, North Side _ | EE ty: ww” y 55 
- Milan AR 17 10 81 28 
Yayna is 52 88 30 
Iſland Cozumelli —— —— SOLA's 19 2 5 < 
© ry ew", . 2 89 2 
.I. 


ö 
{ 
| 
| 
| 
| 
| 
| 


Weſt I onp1rnde 


9 — os — ä —— 4 
. : = ; l oY, 
— 
f | ' 6 4 ; 
x . 
* . 
1 
* 
* « ; 
. . 
: 
* = 
- * 
= 
_ 
- 
4 
* 
* 
- E oy * 
o 
i TR 
” "I n L 0 
* — * 1 9 
* 7 * we” * 2 * . *- A 
os * 1 
} Wy S „ * Py n d S 2 . fp 
— FI 5 "$7 © 44: , s - wth Wy *& 
* 4 8 » 
” p 22 , 5.4 4 ' x 
* * 0 , 7 8 N 8 ** P 
£ 4} . * bh , « l ' 
. 
* * F 14 - 
k 5 ” hy 
_ 5 <9 ö 
- * us 93 N 
Py N 
| - i 
1 
FR 
| 
. 1 
= 
% 
. 4 
,o 
* - * 
. * , L 
F — 4 * L m 


N * * " wet # 
— , = = 
* * 
\ 0 * 
* 4 » S 
* - 
"Sul * * * 
5 — 1# wes 1 s 
1 * ' 


| 0 . * 0 | * i 0 1 4 1 
* -* 4 8 , „ hs . ht N — 
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. 2 4 ; . | * 


